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This  invention  relates  to  insecticides  and  is  di- 
rected more  particularly  to  insecticides  of  the 
character  disclosed  in  my  co-pending  applica- 
tion Serial  No.  157,063,  filed  August  2,  1937,  of 
which  this  application  is  a  division. 

In  the  course  of  the  exploration  and  examina- 
tion of  new  insecticides,  there  was  made  the  sur- 
prising discovery,  that  in  general  the  insecticid- 
ing  effect  is  very  considerably  increased,  by  add- 
ing to  one  or  more  insecticiding  substances  small 
quantities  of  one  or  more  other  insecticiding  sub- 
stances. As  a  remarkable  matter  of  fact  it  has 
been  found,  that  generally  additions  of  a  few  per 
cent  of  an  insecticiding  substance — often  only 
0.5% — are  sufficient  to  increase  the  efficacy  of  an- 
other insecticiding  substance  very  considerably. 
In  many  cases  the  efficacy  has  even  been  mul- 
tiplied. 

Examples 

1.  A  composition  of  95%  of  Paradichlorben- 
zene  and  5%  of  Hexachlcrethane  will  kill  moth- 
worms  within  6  hours,  whereas  pure  Paradichlor- 
benzene,  employed  under  quite  the  same  condi- 
tions, will  kill  them  only  after  72-92  hours.  By 
the  addition  of  only  5%  of  Hexachlorethane,  the 
efficacy  of  which  on  moth-worms  is  far  inferior 
to  that  of  Paradichlorbenzene,  the  insecticiding 
efficacy  of  the  latter  has  been  multiplied. 

2.  One  part  of  an  insecticide  Of  a  specially 
great  efficacy  product  "P"  is  mixed  up  with  99 
parts  of  Paradichlorbenzene.  This  composition 
will  kill  the  moth-worms  after  4-5  hours,  where- 
as pure  Paradichlorbenzene,  under  just  the  same 
conditions,  will  kill  them  only  after  72-92  hours, 
and  the  product  "P"  after  9  hours.  By  the  addi- 
tion of  1%  of  the  insecticide  "P"  the  efficacy  of 
Paradichlorbenzene  has  become  almost  20  times 
stronger.  (Product  "P"  is  Parachlorobromo- 
benzene.) 

3.  On  examining  the  efficacy  of  a  composition 
of  98%  of  Hexachlorethane  and  2%  of  an  insec- 
ticide "M"  on  moths  (butterflies),  it  was  found 
that  these  butterflies  were  killed  after  iy2-2 
hours.  Hexachlorethane  itself  will  kill  the  moths 
(butterflies)  under  the  same  conditions  only  after 
24  hours,  whereas  the  product  "M"  kills  them 
after  iy4  hour.  Thus,  the  effect  obtained  by  the 
addition  of  2%  of  the  insecticide  "M"  means  in 
this  case  a  reduction  of  the  necessary  time  to  kill 
the  moths  to  about  one  tenth  of  the  time,  which 
is  necessary  when  using  Hexachlorethane  only. 
(Product  "M"  is  Acetonechloroform.) 

4.  It  is  surprising  that  a  composition  of  10% 
of  the  product  "M"  and  90%  of  Paradichlorben- 
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zene  killed  moth-worms  after  6  hours,  whereas 
Paradichlorbenzene  usually  kills  them  only  after 
72-92  hours.  In  this  case,  by  the  addition  of  10% 
of  the  product  "M",  the  insecticiding  efficacy  of 
the  Paradichlorbenzene  has  been  more  than 
decupled. 

5.  On  examining  the  efficacy  of  a  composition 
of  1.5%  of  the  product  "M"  and  98.5%  of  Paradi- 
chlorbenzene on  moths  (butterflies),  it  was 
found,  that  the  moths  were  killed  after  30  min- 
utes instead  of  4  hours,  which  means  that  the 
efficacy  of  Paradichlorbenzene  has  been  more 
than  octupled. 

6.  By  the  addition  of  5%  of  the  product  "M" 
to  95%  of  Hexachlorethane  the  insecticiding  ef- 
ficacy of  the  latter  on  moth-worms  has  been  mul- 
tiplied. The  results  of  three  experiments  made 
in  a  correct  manner  and  under  quite  the  same 
conditions  with  four  moth-worms  each,  have  in 
all  these  cases  shown,  that  this  composition  re- 
quires only  20  hours  to  kill  the  moth-worms, 
whereas  Hexachlorethane  itself  kills  them  only 
in  the  course  of  a  fortnight. 

7.  Three  experiments  made  with  a  composition 
of  2%  of  Thymol  and  98%  Paradichlorbenzene 
have  in  all  cases  given  the  result,  that  the  moth- 
worms  were  killed  after  16-20  hours  instead  of  72- 
92  hours,  which  is  the  case  when  using  Paradi- 
chlorbenzene only.  This  means  a  triplication 
and  more  of  the  original  efficacy  of  Paradichlor- 
benzene. 

8.  A  composition  of  0.75%  of  Thymol,  0.75% 
of  the  product  "M"  and  93.5%  of  Paradichlor- 
benzene killed  moths  (butterflies)  after  1.5  hour 
only,  whereas  Paradichlorbenzene  kills  them  after 
4  hours.  This  fact  has  been  proved  by  three  ex- 
periments. 

9.  Six  experiments  with  4  moths  (butterflies) 
each  and  a  composition  of  1%  of  the  product 
"P,"  1%  of  the  product  "M"  and  98%  of  Para- 
dichlorbenezne  gave  the  following  result:  the 
moths  were  killed  after  one  hour  instead  of  4 
hours,  which  is  the  case  when  using  pure  Para- 
dichlorbenzene. 

10.  Experiments  with  a  composition  of  1%  of 
the  product  "P,"  1%  of  the  product  "M"  and 
98%  of  Paradichlorbenzene  required  a  time  of 
three  hours  only  to  kill  the  moth-worms  instead 
of  72-92  hours,  which  means,  that  the  insecticid- 
ing efficacy  of  the  Paradichlorbenzene  has  been 
increased  by  more  than  20  times  its  original 
value. 

My  invention  can  be  proved  by  a  number  of 
reports  of  the  "Institut  fiir  landwirtschaftliche 
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Zoologie"  (Institution  for  Agricultural  Zoology) 
of  the  University  of  Berlin. 

The  very  important  technical  effect  of  my  in- 
vention is  due  partly  to  the  fact,  that  by  the 
above  described  combination,  which  is  charac- 
terised by  an  insignificant  addition  of  one  or 
more  insecticidai  substances  to  one  or  more  other 
insecticidal  substances,  the  efficacy  is  increased  in 
such  a  degree,  that  it  surpasses  the  efficacy  of 
the  single  insecticidal  substances  used  in  this 
combination  and  partly  to  the  fact,  that  by  the 
addition  of  only  insignificant  quantities  of  a  per- 
haps expensive  insecticide  of  great  efficacy — 
whereupon  this  invention  is  based — there  will  be 
given  the  possibility  to  produce  insecticides  of 
specially  great  efficacy  on  an  economically  favor- 
able base  (see  for  instance  Examples  2,  3,  5 
and  10). 

As  illustrated  by  the  use  of  acetone  chloroform 
in  Examples  3,  4,  5,  6,  8,  9  and  10  given  above,  I 
find  that  small  quantities  of  compounds  of  the 
group  consisting  of  triple  or  higher  chlorinated 


aliphatic  alcohols,  their  esters  and  ethers,  and 
analogous  fatty  aromatic  alcohols,  and  their 
esters  and  ethers  accomplish  the  desired  result 
of  increasing  the  efficacy  of  the  resulting  insecti- 

5  cide  over  the  ordinary  insecticide  to  which  such 
compounds  have  been  added.  Also,  as  shown  by 
Examples  2,  9  and  10  above,  I  find  that  small 
quantities  of  halogenated  benzenes  and  their  de- 
rivatives, as  for  example,  paradichlorbenzene 

10  and  parachlorbromobenzene  may  be  used  to 
greatly  increase  the  efficacy  of  the  selected  base 
insecticide;  or  small  quantities  of  one  or  more 
phenol  substances  and  their  derivatives,  for  ex- 
ample, thymol  to  paradichlorbenzene,  and  iso- 

1.)  thymol  to  monochlorbenzene  and  to  ortho- 
dichlorbenzene ;  or  small  quantities  of  halo- 
genated aliphatic  compounds  such  as  carbon 
tetrachloride  and  chloral  hydrate;  or  small  quan- 
tities of  the  group  consisting  of  halogenated  aro- 

2(>  matic  compounds  such  as  naphthaline  chloride, 
may  be  used. 

HANS  von  PHUIPP. 
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My  invention  relates  to  a  new  type  of  apparatus 
for  mechanically  performing  the  artificial  res- 
piration either  on  sick  persons  or  persons  who 
have  met  with  accidents. 

The  importance  of  applying  such  a  treatment  - 
in  a  great  number  of  cases  is  well  known,  and 
particularly  in  cases  of  asphyxy,  paresis  of  res- 
piratory centres,  poisoning  through  toxic  gases, 
etc. 

The  apparatus  of  my  invention  allows  of  per-  jg 
forming  the  artificial  respiration  in  an  entirely 
automatic  manner,  avoiding  any  effort  by  the 
operators,  whereby  the  said  apparatus  promotes, 
in  a  similar  manner  to  what  happens  in  the  man- 
ual practice,  rhythmical  movements  of  compres- 
sion  and  decompression  of  patient's  chest. 

The  apparatus  makes  use  of  a  band  to  be  ap- 
plied to  the  chest  of  the  patient,  which  band 
incorporates  an  elastic  bag:  the  band  is  herein- 
after called  the  "chest's  band."  The  apparatus  -jo 
comprises  a  source  of  gas  under  pressure  and  a 
mechanically  actuated  distributor  which  controls 
at  suitable  intervals  the  supply  of  gas  under  pres- 
sure to  the  chest's  band  and  its  discharge  there- 
from, in  such  a  manner  that  the  periodical  com-  25 
pressions  and  decompressions  of  the  band  give 
rise  to  corresponding  movements  of  the  patient's 
chest. 

The  invention  will  now  be  described  more  in 
detail  with  reference  to  a  practical  embodiment  30 
thereof,  which  is  illustrated  on  the  accompany- 
ing drawings. 

Fig.  1  is  a  general  view  of  the  several  parts 
constituting  the  apparatus  or  related  thereto,  all 
connected  together;  and 

Figs.  2  and  3  show  in  perspective  views,  to  a 
greater  scale,  the  distributor  casing  and  the  ro- 
tary member  mounted  therein. 

A  source  of  gas  under  pressure,  which  in  the 
case  illustrated  is  a  bottle  A  of  compressed  air,  40 
communicates,  through  a  pressure  reducer  E  and 
a  pipe  L,  with  an  intermediate  chamber  B  having 
a  capacity  of  for  instance  30  litres,  wherein  the 
gas  is  kept  under  a  pressure  less  than  that  of  the 
source  A  although  superior  to  the  atmospheric  45 
pressure,  such  as  a  pressure  of  about  half  an 
atmosphere.  This  chamber  communicates 
through  another  pipe  M  with  one  of  the  connec- 
tions, p,  of  the  distributor  D,  which  latter  is 
actuated  by  a  motor  C.  The  distributor  D  is  50 
formed  with  three  ports  communicating  with  the 
exterior,  each  fitted  with  a  suitable  connection 
for  inlet  and  exhaust  of  the  gas,  that  is,  besides 
the  already  cited  connection  p,  a  connection  q 
for  the  pipe  leading  to  the  chest's  band,  and  a  55 


connection  r  for  the  discharge  in  the  atmosphere. 

The  chest's  band  consists  of  a  band  of  inex- 
tendible  fabric  fitted  with  straps  H  and  buckles  I, 
to  which  is  applied  an  elastic  bag  G,  made  of 
rubber,  extending  substantially  over  the  whole 
breadth  of  the  band  but  having  a  somewhat  less 
length.  The  pipe  N  communicates  with  the  said 
bag  through  a  three  ways  cock  O. 

Figs.  2  and  3  illustrate  the  construction  of  the 
distributor  D.  The  distributor  comprises  a  re- 
volving shaft  U  driven  through  a  suitable  re- 
ducing gear  by  the  motor  C  (Fig.  1),  the  said 
shaft  being  fitted,  in  front  of  the  connections  v 
and  r  respectively,  with  two  cylindrical  sectors, 
or  portions  of  drums,  S  and  T,  which  fit  with 
their  peripheric  surfaces  air  tight  against  the  in- 
ner cylindrical  surface  of  the  casing  of  the  dis- 
tributor D,  so  that  upon  rotation  of  the  shaft 
they  close  and  open  alternatively  the  ports  in 
the  casing  corresponding  to  the  connections  p 
and  r.  The  cylindrical  sectors  T  and  S  are  so 
dimensioned  and  arranged  as  to  avoid  any  possi- 
bility of  the  ports  of  the  connections  v  and  r 
being  simultaneously  open.  To  this  end,  to  the 
failing  portion  of  each  of  the  sectors  there  cor- 
responds the  complete  portion  of  the  other,  plus 
a  sufficient  lap  to  avoid  even  a  partial  simul- 
taneous opening  of  the  said  ports.  In  fact,  the 
angle  a  corresponding  to  the  failing  portion  in 
the  sector  S  is  less  than  the  angle  p,  correspond- 
ing to  the  amplitude  of  the  sector  T.  It  is  un- 
derstood that  the  bisecting  planes  of  angles  a 
and  p  are  coincident.  The  relative  dimensions  of 
the  sectors  S  and  T  are  so  chosen  that  the  port 
of  the  connection  v  remains  open  during  about 
one  third  of  each  revolution  of  the  shaft  U  and 
the  port  of  the  connection  r  during  about  the 
remaining  two  thirds.  The  rotary  speed  of  the 
shaft  U  is  invariable  and  is  normally  of  18  to  20 
revolutions  per  minute. 

For  the  use,  the  chest's  band  F  is  applied 
around  the  patient's  chest  by  means  of  the  straps 
H  and  buckles  I  in  such  a  manner  that  the  in- 
extendible  fabric  is  on  the  outer  side.  Upon  the 
motor  C  being  set  rotating,  the  compressed  gas 
in  the  chamber  B  flows  during  a  first  phase,  which 
lasts  during  about  one  third  of  a  complete  cycle, 
through  the  connection  p  into  the  distributor 
casing  and  hence  through  the  connection  q  into 
the  elastic  bag  G  of  the  chest's  band,  thus  in- 
flating the  bag  and  effecting  the  compression  of 
the  patient's  chest.  During  the  subsequent  phase, 
which  lasts  during  about  two  thirds  of  a  com- 
plete cycle,  the  sector  S  has  closed  the  port  of  the 
connection  p,  thus  interrupting  every  communi- 
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cation  between  the  reservoir  chamber  B  and  the 
elastic  bag  G,  whilst  the  sector  T  has  opened  the 
passage  to  the  connection  r.  The  gas  in  the 
elastic  bag  then  flows  back  to  the  distributor  D, 
through  the  pipe  N  and  the  connection  q,  and 
escapes  in  the  atmosphere  through  the  connection 
r.  The  phase  of  dilatation  of  the  patient's  chest 
takes  thus  place. 

Since  the  distributor  makes  from  18  to  20  revo- 
lutions per  minute,  the  chest  is  with  the  same 
rhythm  compressed  and  permitted  to  dilate,  which 
corresponds  to  the  most  convenient  rhythm  for 
the  performance  of  the  artificial  respiration. 
Compression  and  decompression  take  place  grad- 
ually, inasmuch  as  the  sectors  S  and  T  close  and 
open  slowly  the  ports  of  the  connections  p  and  r. 

In  cases  where  the  artificial  respiration  must 
be  performed  during  long  periods  of  time,  the 
source  of  compressed  gas  may  be,  instead  of  a 
bottle,  a  suitable  compressor  driven  by  a  motor 
and  fitted  with  a  reservoir. 


When  on  the  contrary  the  artificial  respiration 
must  be  performed  during  relatively  short  peri- 
ods of  time,  as  in  cases  of  accidents  from  elec- 
trical discharges,  the  use  of  a  compressed  air 
<j  bottle  will  prove  more  convenient. 

The  motor  for  the  drive  of  the  distributor  has 
been  described,  in  this  particular  case,  as  an 
electric  motor;  it  is  evident  however  that  it  may 
be  of  any  other  type  and  may  also  be  substituted 
10  by  a  clockwork  actuated  by  a  spring  or  a  weight. 

In  cases  of  accidents  of  collective  character, 
such  as  in  case  of  poisoning  from  toxic  gases,  the 
apparatus  may  be  foreseen  for  multiple  use,  in- 
asmuch as  by  increasing  the  size  of  the  distribu- 
1S  tor  D  and  the  capacity  of  the  reservoir  chamber 
B,  a  plurality  of  patients,  each  fitted  with  a 
chest's  band  communicating  with  the  distributor, 
may  be  treated  simultaneously,  with  the  same 
rhythm. 

20  ELETTRA  DIENA  nee  BRUNO. 
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This  invention  relates  to  an  injection  system 
for  multi-cylinder  internal  combustion  engines 
in  which  the  distribution  of  fuel  is  controlled  by 
the  compression  of  the  air  in  the  engine  cylin- 
ders. 

In  the  known  internal  combustion  engines  of 
the  fuel  injection  type  in  which  the  air  compres- 
sion in  the  engine  cylinders  is  made  use  of  for 
controlling  the  injection  nozzles  the  beginning 
of  injection  is  determined  by  the  compression 
pressure.  As  this  pressure  of  the  compressed 
air  is  subject  to  fluctuations,  the  beginning  of 
injection  is  irregular  and  the  known  proposals 
are  impracticable. 

According  to  the  invention,  the  beginning  of 
injection  is  determined  by  a  mechanically  driven 
injection  pump  and  the  compression  pressure  in 
the  cylinders  acts  so  to  speak  as  preselector  for 
making  sure  that  the  successive  injection  oper- 
ations of  the  pump  are  applied  to  the  respective 
nozzles  in  proper  order.  This  is  done  by  con- 
necting the  outlet  of  a  single  cylinder  injection 
pump  performing  one  delivery  stroke  for  each 
working  stroke  of  the  engine  with  the  various 
nozzles  by  a  correspondingly  branched  pressure 
piping  and  interposed  shut-off  members  which 
are  so  controlled  by  the  compression  pressure  de- 
veloped in  the  associated  cylinder  that  the  fuel 
supplied  by  the  pump  at  each  stroke  can  be  in- 
jected only  into  the  cylinder  whose  piston  per- 
forms the  next  power  stroke. 

Three  embodiments  of  the  invention  are  dia- 
grammatically  illustrated  in  the  accompanying 
drawing,  in  which 

Figure  1  shows  an  injection  system  according 
to  the  invention  for  a  four  cylinder  internal  com- 
bustion engine  of  the  four  stroke  cycle  type; 

Fig.  2  shows  an  injection  valve  differing  from 
the  one  shown  in  Fig.  1 ;  and 

Fig.  3  another  form  of  injection  valve  with 
shut-off  means. 

I  designates  an  injection  pump,  partly  shown 
in  section,  whose  piston  2  forces  at  each  stroke  a 
regulatable  amount  of  fuel  into  a  piping  3,  regu- 
lation being  effected  in  known  manner  by  turn- 
ing the  piston  having  an  inclined  control  face. 
The  piping  3  is  divided  into  pipings  4a,  4b  which 
in  turn  branch  off  into  conduits  5a,  5b,  5c,  5a" 
which  lead  to  the  injection  valves.  For  each 
cylinder  Z  an  injection  valve  is  provided  com- 
prising a  casing  6  possessing  a  through-going 
longitudinal  bore  7  in  which  a  slide  8  moves  hav- 
ing part  of  its  length  perforated  as  indicated  by 
9.  This  longitudinal  bore  9  opens  at  its  lower 
end  into  injection  holes  1 1  in  a  head  10,  and  the 


upper  end  thereof  meets  a  cross-bore  12  of  the 
slide  8.  At  the  end  of  the  slide  8  averted  from 
the  injection  side  a  collar  13  is  pressed  by  a 
spring  14  upon  a  shoulder  15  of  the  casing  6.  At 

5  this  position,  the  lower  end  of  the  slide  8  extends 
as  shown  with  the  head  19  into  the  space  of  the 
cylinder  Z,  so  that  the  portion  of  the  slide  8 
above  the  cross-bore  1 2  covers  the  opening  1 6  of 
the  conduit  5. 

10  When  one  of  the  pistons  IT  during  its  com- 
pression stroke  approaches  its  upper  dead  center, 
the  compression  pressure,  against  the  action  of 
the  spring  14,  will  move  the  slide  8  up  until  the 
head  10  abuts  against  the  casing  6.   At  this  po- 

15  sitdon,  the  cross-bore  1 2  will  be  on  a  level  with  the 
opening  16,  so  that  the  nozzle  opening  is  in  com- 
munication with  the  pressure  piping  3,  4,  5.  Dur- 
ing the  following  delivery  stroke  of  the  injection 
pump  I  fuel  is  injected  into  the  cylinder  whose 

20  charge  is  compressed. 

As  the  engine  shown  in  Fig.  1  is  of  the  four 
cylinder  four  stroke  cycle  type,  two  cylinders 
require  fuel  at  each  revolution  of  the  crankshaft. 
The  pump  shaft  driven  by  the  engine  at  crank- 

25  shaft  speed  is  provided  with  a  double  cam  18, 
i.  e.  a  cam  having  two  operating  edges,  so  that 
the  piston  of  the  pump  carries  out  two  suction 
and  pressure  strokes  at  each  revolution  of  the 
shaft. 

30  In  case  of  a  four  cylinder  two  stroke  cycle  en- 
gine, either  the  double  cam  of  the  injection  pump 
would  have  to  move  twice  as  fast  as  the  crank- 
shaft or,  if  the  pump  shaft  is  to  move  at  the 
same  speed  as  the  crankshaft  of  the  engine,  a 

35  cam  having  four  operating  edges  would  be  re- 
quired with  the  throws  of  the  cranks  displaced 
90°  relative  to  one  another. 

The  injection  valve  shown  in  Fig.  2  differs  from 
the  one  shown  in  Fig.  1  in  that  the  injection  holes 

40  1 1  are  provided  in  the  valve  casing  6  and  not  in 
the  slide.  The  slide  valve  19  subjected  to  the 
compression  pressure  and  also  to  the  retractive 
force  of  a  spring  1 4  merely  controls  the  commu- 
nication of  the  pressure  piping  with  a  channel  20 

45  in  the  casing  6,  which  remains  established  as 
long  as  the  slide  1 9  is  forced  up  by  the  compres- 
sion pressure. 

The  injection  valve  shown  in  Fig.  3  possesses 
a  jet  needle  21  whose  shoulder  22  is  subject  to 

50  the  fuel  pressure  prevailing  in  the  piping  3,  4,  5 
and  tending  to  force  the  needle  21  from  its  seat 
in  opening  direction  against  the  action  of  an  ini- 
tially tensioned  closing  spring  23.  This  tend- 
ency is  enhanced  by  the  compression  pressure 

55  which,  developing  in  a  cylinder,  is  transmitted 
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through  a  channel  24  to  an  annular  space  25 
and  there  applied  to  a  shoulder  26  provided  at 
the  transition  of  the  needle  stem  to  a  collar  27. 

In  a  multicylinder  internal  combustion  engine 
fitted  with  injection  valves  according  to  the  in- 
vention fuel  will  come  out  of  the  valve  of  that 
cylinder  only  which,  through  its  compression 
pressure,  supplements  the  opening  motion  of  the 
needle  concerned,  provided  conditions  are  such 
that  the  pressure  developing  at  each  injection  is 


by  itself  unable  to  lift  the  needles.  In  the  con- 
struction shown  in  Fig.  3  a  closed  nozzle  is  used 
whilst  Figs.  1  and  2  show  open  hole  nozzles.  The 
latter  could  of  course  be  readily  replaced  by  closed 

5  nozzles  by  disposing  in  the  section  of  the  piping 
between  the  slide  and  the  nozzle  opening  any 
suitable  type  of  valve  capable  of  being  opened  by 
the  pressure  produced  by  the  pump  against  the 
action  of  a  closing  force. 

10  MAX  HURST. 
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This  invention  relates  to  an  injection  system 
for  multicylinder  internal  combustion  engines  in 
which  the  distribution  of  fuel  is  electromagneti- 
cally  controlled. 

In  engines  of  this  class  an  injection  pump 
can  be  adjusted  to  deliver  different  amounts  of 
fuel  to  a  pressure  piping  common  to  a  plurality 
of  injection  nozzles,  and  the  fuel  passes  from 
this  piping  through  one  of  the  nozzles,  succes- 
sively electromagnetically  controlled  by  a  dis- 
tributor, into  the  associated  cylinder. 

According  to  the  invention,  the  distributor  pre- 
selects a  nozzle  independently  of  the  amount  to 
be  injected,  and  this  nozzle  is  kept  open  by  its 
associated  magnet  at  least  during  the  injecting 
period. 

Two  embodiments  of  the  invention  are  illus- 
trated in  the  accompanying  drawing,  in  which 

Figure  1  is  a  diagrammatic  view  of  the  total 
arrangement  of  an  injection  system  according 
to  the  invention  in  an  internal  combustion  en- 
gine ; 

Fig.  2  is  a  view  of  a  slide  valve  arranged  in 
the  fuel  supply  piping; 

Fig.  3  is  a  wiring  diagram  of  the  electrical 
members  of  the  system ;  and 

Fig.  4  is  a  view,  partly  in  section,  of  an  in- 
jection nozzle  provided  with  locking  means  for 
the  needle. 

!  designates  a  four  cylinder  four  stroke  cycle 
internal  combustion  engine  whose  crankshaft  2 
drives  an  injection  pump  3  by  means  of  a  pair 
of  gears  4  in  such  manner  that  the  shaft  5  of 
the  pump  3  rotates  at  half  the  speed  of  the 
crankshaft  2.  A  cam  G  disposed  on  the  shaft  5 
has  four  elevations,  not  shown,  so  that  the  pis- 
ton 7,  shown  in  broken  lines,  of  the  pump  3 
carries  out  four  delivery  strokes  at  each  rotation 
of  the  shaft  5.  The  amount  of  fuel  supplied  at 
each  stroke  to  a  pressure  piping  8  communicat- 
ing with  the  pump  outlet  is  regulated  in  known 
manner  by  the  displacement  of  a  rod  9.  The 
piping  8  has  branches  leading  to  various  nozzles 
10  disposed  in  the  engine  cylinders,  and  in  each 
branch  of  the  piping  8,  in  front  of  each  nozzle 
10,  a  shut-off  member  1 1  is  provided.  Attached 
to  the  injection  pump  3  is  an  electric  distribu- 
tor 12  whose  revolving  finger  13  is  driven  from 
the  pump  shaft  5  and  passes  over  four  contacts 
14  at  each  revolution.  From  each  of  these  con- 
tacts 14  an  electric  conductor  15  leads  to  one 
end  of  the  winding  of  a  field  coil  16  provided 
in  each  shut-off  member  1 1 ,  the  other  end  of 
the  winding  being  earthed. 

The  shut-off  member,  clearly  visible  in  Fig.  2, 
comprises  a  casing  1 7  made  of  magnetizable  ma- 
terial and  provided  with  a  blind  bore  1 8  in  which 
a  slide  valve  1 9  is  guided  possessing  a  transverse 


bore  20.  A  spring  22  tends  to  force  the  slide 
19,  also  made  of  magnetizable  material,  upon 
the  bottom  of  the  blind  bore  18.  An  extension 
of  the  bore  (8  accommodates  the  coil  (6  whose 

5  core  21  is  firmly  united  with  the  slide  19.  When 
current  flows  through  the  coil  16,  its  core  2f 
is  lifted  and  the  slide  19  firmly  c?nnccted  thereto 
passes  into  a  position  at  which  its  cross-bore 
20  is  on  a  level  with  a  continuous  transverse  bore 

10  of  the  casing  17,  with  which  the  branch  of  the 
pressure  piping  8  interrupted  by  the  shut-off 
member  is  in  communication,  so  that  fuel  can 
enter  the  nozzle  10  connecting  with  the  end  of 
this  branch. 

15  The  circuit  of  each  coil  16  controlled  by  the 
distributor  12  is  closed  at  least  during  the  in- 
jecting period  so  as  to  permit  the  flow  of  fuel 
to  each  nozzle  (0. 

Fig.  3  indicates  the  connections  and  the  con- 

20  trol  of  the  coils  for  the  shut-off  members  of  the 
various  nozzles  10.  The  quantity  and  the  begin- 
ning of  injection  are  determined,  however,  by 
the  injection  pump,  so  that  the  distributor  12 
in  establishing  communication  between  a  branch 

25  of  the  pressure  piping  8  and  a  nozzle  !0  through 
which  fuel  is  to  be  injected  merely  performs  a 
preselecting  function. 

Fig.  4  shows  a  shut-off  member  in  connection 
with  the  nozzle.    In  the  nozzle  body  23  a  nee- 

30  die  24  is  guided,  and  a  spring  29  tends  to  hold 
the  needle  24  in  its  closed  position  shown.  Over 
the  upper  end  of  the  needle  24  a  pin  25  guided 
in  the  nozzle  body  23  is  pushed  vertically  to 
the  needle  by  a  spring  28,  and  fuel  entering  at 

35  this  position  through  a  channel  27  in  response 
to  the  pressure  of  the  injection  pump  3  is  there- 
fore unable  to  lift  the  needle  24.  The  other  end 
of  the  pin  25  is  placed  in  a  field  coil  28.  When 
current  flows  through  the  coil  28,  the  pin  25 

40  acting  as  magnet  core  is  drawn  into  the  coil 
against  the  action  of  the  spring  26,  and  an  im- 
pulse coming  from  the  pump  can  now  lift  the 
needle  24.  The  control  of  the  current  impulses 
for  the  coils  of  each  nozzle  is  effected  also  by 

4j  the  distributor  12. 

In  the  examples  shown  only  one  coil  is  excited, 
namely  that  whose  nozzle  is  selected  for  injec- 
tion, and  the  coils  of  the  other  nozzles  remain 

50  currentless.  It  is  possible,  however,  to  reverse 
conditions  by  utilizing  the  excitation  of  the  coils 
for  locking  their  associated  nozzles  and  inter- 
rupting the  exciting  current  only  for  the  coil 
through  whose  nozzle  an  injection  is  to  be  made. 

55  In  this  case,  the  consumption  of  current  would, 
however,  be  materially  greater  than  in  the  con- 
struction shown. 

WILLY  VOIT. 
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This  invention  relates  to  an  electromagnetic 
transport  device,  more  particularly  intended  for 
the  rapid  transport  over  any  distance  of  light 
freight  and  especially  mail,  by  electromagnetic 
propulsion.  5 

The  problem  of  the  rapid  transport  of  the  mail 
is  as  yet  only  imperfectly  solved.  The  most  rapid 
means  (aeroplanes)  cannot  ensure  a  constant  flow 
and  always  necessitate  a  transfer  from  the  point 
of  arrival  to  the  distribution  centre.  10 

The  pneumatic  tube  system  employed  in  large 
towns  where  the  network  is  dense,  easily  super- 
intended and  of  small  capacity,  is  not  applicable 
to  long  distances  or  to  large  diameters. 

The  electromagnetic  propelling  device  patented  15 
by  the  applicant  is  perfectly  adaptable  to  the  so- 
lution of  this  problem  by  means  of  a  certain  num- 
ber of  improvements. 

However,  it  follows  that  the  construction  must 
be  different  according  to  whether  it  is  a  question  20 
of  transporting  light  mail  at  a  very  high  speed 
(50  to  100  meters/sec.)  and  over  very  great  dis- 
tances, or  of  transporting  heavy  and  bulky  loads 
(standard  mail  bags)  for  a  short  distance  such 
as  from  an  aerodrome  to  a  distribution  centre  25 
and  at  low  speeds  (20  to  25  meters/sec). 

The  first  application  necessitates  a  tight  tube 
which  can  be  placed  in  a  trench  or  in  a  duct  or 
even  in  the  open  air.  It  necessitates  magnetically 
controlled  automatic  switch  points,  good  contacts  30 
without  material  contact  with  the  movable  bodies, 
an  automatic  block  system  etc.,  all  these  ar- 
rangements being  obtained  by  the  present  inven- 
tion. 

The  principle  of  the  system  which  is  known  in  35 
itself  is  as  follows: 

If  a  magnetic  core  is  assumed  to  be  about  to 
pass  into  a  solenoid,  and  if  the  said  core  itself 
by  its  movement  causes  a  current  to  be  passed  4Q 
through  the  solenoid,  it  will  be  attracted  with  an 
increasing  force  up  to  the  point  where  the  mag- 
netic circuit  with  the  outer  framework  is  closed 
and  the  attraction  will  disappear. 

However,  if  in  arriving  at  this  point  (taking  45 
into  account  the  self -inductance  of  the  winding) 
the  core  itself  by  its  movement  cuts  off  the  cur- 
rent through  the  solenoid,  it  will  continue  in  its 
course  owing  to  inertia,  assuming  it  to  be  suitably 
guided.  50 

If  a  second  solenoid  is  met  under  the  same  con- 
ditions a  fresh  impulse  may  be  imparted  to  the 
core. 

According  to  the  energy  and  the  frequency  of 
these  impulses,  taking  into  account  the  passive  65 


resistances,  it  will  acquire  an  accelerated  move- 
ment or  a  continuous  movement. 

The  case  can  now  be  considered  where  instead 
of  a  single  magnetic  core  there  is  a  train  com- 
posed of  any  number  of  cores  which  are  mag- 
netically separate  but  mechanically  coupled. 

If  this  train  passes  through  a  series  of  suitably 
spaced  solenoids  the  impulses  will  succeed  one 
another  so  as  to  constitute  a  practically  continu- 
ous drive  and  the  train  can  move  at  any  speed 
determined  by  the  power  expended  on  the  one 
hand,  by  the  passive  resistance,  on  the  other  hand, 
and  in  a  subordinate  way  by  the  switching  con- 
ditions, time  constant  of  the  solenoids,  etc. 

It  follows  that  according  to  the  particular  con- 
ditions of  application  and  for  the  purpose  of  re- 
ducing the  initial  cost,  solenoids  which  are  more 
widely  spaced  and  of  greater  power  can  be  used, 
thus  utilizing  the  momentum  of  the  train,  to  en- 
sure the  drive  by  a  succession  of  spaced  impulses. 
The  algebraic  sum  of  the  driving  impulses  and 
the  resistances  to  motion  must,  of  course,  be  posi- 
tive at  any  moment. 

The  device  according  to  the  invention  com- 
prises in  combination  suitable  solenoids  of  suit- 
able dimensions  provided  with  switching  appara- 
tus and  locomotor  elements  which  themselves 
constitute,  and  through  the  auxiliary  transport 
members  with  which  they  can  be  combined,  a  core 
for  the  solenoids  the  latter  being  suitably  ar- 
ranged on  a  suitable  supporting  and  guiding  track 
which  also  comprises  suitable  magnetic  braking 
and  safety  devices,  preferably  operating  auto- 
matically, with  the  object  of  obtaining  a  high- 
speed transport  assembly  permitting  a  consider- 
able traffic. 

The  accompanying  drawings  show  the  con- 
struction according  to  the  invention  of  a  device 
intended  to  be  used  for  the  transport  of  mail 
bags  between  given  stations. 

In  the  drawings: 

Fig.  1  is  a  view  of  an  assembly  of  a  train  used 
according  to  the  invention; 

Fig.  2  is  a  half  section  with  half  external  view 
of  a  solenoid  mounted  on  the  track; 

Fig.  3  is  a  vertical  section  of  Fig.  2  along  the 
line  III— IH. 

Fig.  4  is  an  end  view  of  Fig.  2  along  the  line 
IV— IV  of  Fig.  2; 

Fig.  5  is  a  plan  of  Fig.  2; 

Fig.  6  is  an  elevation  with  partial  section  of 
a  locomotor  element, 

Fig.  7  is  an  end  view  partly  broken  away; 

Fig.  8  is  a  section  along  the  line  VIII — VIII  of 
Fig.  6; 
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Fig.  9  is  a  plan  view  of  Pig.  6; 

Fig.  10  is  a  diagram  of  the  electrical  connec- 
tions of  each  solenoid ; 

Figs.  11,  12,  13  show  modifications  of  Fig.  10, 

Fig.  14  is  a  diagrammatic  view  of  a  cut-out  5 
located  in  the  connections  of  the  coil, 

Figs.  15,  16  are  diagrammatic  views  showing 
a  plan  view  and  a  longitudinal  section  respec- 
tively of  a  station, 

Figs.  17,  18  are  a  longitudinal  elevation  and  a  10 
cross-section  respectively  of  a  locomotor  in  an 
opened  position; 

Fig.  19  is  an  elevation  of  a  transport  vehicle 
intended  to  be  inserted  between  locomotors  ac- 
cording to  Fig.  6.  15 

The  complete  device  comprises  three  principal 
elements  which  are  the  solenoids,  the  switching 
apparatus  and  the  locomotors,  and  accessory  ele- 
ments such  as  the  track,  the  transport  trolleys 
and  the  safety  devices.  20 

Each  solenoid  (Figs.  2  to  5)  consists  of  an  an- 
nular winding  of  a  diameter  suitable  for  the 
calibre  of  the  device.  This  winding  can  consist 
of  a  single  coil  or,  as  in  the  preferred  embodiment 
shown  in  Fig.  2,  several  coil  sections  (two  in  num-  .>- 
ber  in  said  embodiment)  such  as  I  and  2  con- 
nected in  series  and  suitably  insulated  conforming 
to  the  dimensions  of  the  assembly.  The  simple 
or  multiple  coil  is  enclosed  in  a  laminated  mag- 
netic framework  forming  a  casing  and  assembled  30 
by  bronze  members  such  as  4  and  5;  said  frame- 
work receives  the  track  elements  26. 

The  area  of  the  section  of  iron  of  the  said  mag- 
netic framework  is  such  that  the  iron  is  not  sat- 
urated in  any  case.  Under  these  conditions  the  35 
surfaces  of  the  armatures  are  surfaces  of  mag- 
netic level  in  which  the  lines  of  force  must  nor- 
mally terminate. 

As  the  driving  reaction  acts  on  the  magnetic 
framework  the  assembly  is  calculated  mechan-  40 
ically  in  proportion  to  these  reactions: 

As  clearly  shown  in  the  Figures  2  to  5  of  the 
drawings,  the  whole  is  concentrated  and  con- 
structed to  reduce  to  a  minimum  the  dispersion 
of  the  lines  of  force  in  accordance  with  the  43 
known  processes. 

The  internal  diameter  of  the  magnetic  ring  is 
determined  so  as  to  reduce  the  air  gap  to  a  mini- 
mum when  the  magnetic  circuit  is  closed  by  the 
core  of  the  locomotor,  which  is  described  here-  5  1 
after  this  necessitating  a  very  accurate  guiding 
obtained  as  indicated  hereinafter  in  the  descrip- 
tion relating  to  the  track. 

The  iron  plates  are  suitably  notched  as  by  23, 
27,  28  to  allow  free  passage  for  the  switch  rails  55 
7,  8,  guide  rails  20  and  bearing  rails  26  respec- 
tively. In  order  that  the  said  rails  do  not  form 
a  magnetic  short-circuit,  said  rails  will  comprise 
sections  of  rail  constructed  of  non-magnetic 
metal.  It  would  also  be  possible  to  use  steel  rails  00 
by  providing  by  notching  air  gaps  which  are  ap- 
preciably greater  than  the  normal  air  gap,  ac- 
cording to  the  conditions  of  construction. 

In  view  of  their  mass,  the  surface  of  dispersion  6_ 
and  the  extremely  short  time  during  which  a  cur- 
rent passes  (of  the  order  of  100th  of  a  second) 
the  question  of  overheating  in  normal  service 
does  not  arise.  In  case  of  accidents  causing  the 
circuit  to  be  closed  for  a  considerable  time  the  70 
circuit  is  automatically  broken  by  a  fuse  29  (Fig. 
11)  or  by  a  cut-out  30  (Fig.  12)  having  a  retarded 
action. 

As  relatively  high  currents  are  used  the  ques- 
tion of  switching  is  of  considerable  importance  75 


and  conditions  the  operation  of  the  device  insofar 
as  practical  operation  continues. 

Thus  in  a  system  comprising  a  train  of  3,000 
kgs.  driven  at  a  speed  of  25  meters/sec.  the  peak 
current  may  reach  300  amperes  at  600  volts. 
As  this  current  is  instantaneous  '  of  the  order  of 
100th  of  a  second)  the  questions  of  self -induct- 
ance, time  constant  of  the  windings  and  the 
breaking  of  the  current,  give  rise  to  problems  the 
solution  of  which  constitutes  one  of  the  charac- 
teristics of  the  invention. 

This  solution  is  theoretical  and  practical  and 
is  obtained  as  follows: 

One  of  the  ends  of  the  winding  of  each  cf  the 
solenoids  I,  2  is  directly  connected  to  one  of  the 
supply  lines,  for  example  8  'Fig.  10;.  At  any 
suitable  point  of  the  inner  circumference  of  each 
solenoid,  preferably  at  the  upper  part,  are  placed 
two  rail  elements  for  switching  shown  at  7  and  8 
in  Figs.  2-4.  These  rails  are  constructed  of  a 
metal  which  is  non-magnetic  and  which  is  a  good 
conductor  of  electricity,  such  as  for  example  cop- 
per, bronze  or  other  material,  and  are  separated 
by  a  distance  which  is  sufficient  to  avoid  the  for- 
mation of  arcs  between  the  said  rails  in  view  of 
the  supply  voltage  adopted. 

One  of  the  rails,  for  example  7,  is  directly  con- 
nected to  the  other  supply  line  9,  the  other  rail 
8  being  connected  to  the  second  end  of  the  wind- 
ing I,  2,  as  shown  in  Fig.  10. 

It  can  therefore  be  seen  that  in  order  to  ener- 
gize the  solenoid  I — 2  it  is  necessary  and  suffi- 
cient for  the  circuit  between  the  two  rails  7 — 8  to 
be  closed  by  means  of  a  special  part  carried  by 
the  movable  body.  Among  other  advantages  this 
arrangement  has  the  advantage  that  no  part  of 
the  train  (with  the  exception  of  the  insulated 
slider  which  is  described  below)  serves  as  a  con- 
ductor for  the  current  and  neither  the  rails  nor 
the  earth  form  part  of  the  circuit,  thus  excluding 
all  risk  of  fire  breaking  out  in  the  transported 
freight. 

Each  of  the  solenoids  is  connected  up  only 
through  the  medium  of  the  protecting  and  cut- 
out devices  such  as  29  (Fig.  11)  and  30  <Fig.  12) 
by  means  of  which  a  solenoid  can  be  disconnect- 
ed for  repairs  without  interrupting  the  traffic. 

In  order  to  make  the  most  use  of  the  solenoid 
it  is  important  that  the  useful  current  intensity, 
that  is  to  say  the  intensity  at  the  moment  when 
the  magnetic  core  passes  into  the  magnetic  field, 
is  the  maximum  intensity  provided  for  while  tak- 
ing into  account  solely  the  olimic  resistance  of 
the  winding. 

As  it  is  here  a  question  of  instantaneous  cur- 
rents the  winding  has  a  considerable  self-in- 
ductance which  slows  up  the  passage  of  the  cur- 
rent and  this  "time  constant"  has  an  appreciable 
value  which  may  reach  several  hundredths  of  a 
second.  It  is  therefore  important  for  the  switch 
rails  to  be  suitably  extended  in  order  that  the 
slider  of  the  movable  body  shall  close  the  circuit 
before  the  core  passes  into  the  solenoid. 

The  length  of  this  extension  is  determined  by 
the  time  constant  of  the  windings  and  the  speed 
at  which  the  movable  body  is  propelled.  An  in- 
sufficient length  will  reduce  the  magneto-motive 
action  and  an  exaggerated  length  will  reduce  the 
output  of  energy  and  will  be  capable  of  causing 
an  unnecessary  overheating. 

The  breaking  in  an  inductive  circuit  of  an  in- 
stantaneous current  of  such  strength  presents 
considerable  difficulties  in  an  apparatus  where 
the  current  is  very  frequently  interrupted  unless 
relays  are  employed  the  complication  and  sensi- 
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tiveness  of  which  will  appreciably  reduce  the  ad- 
vantages of  the  device. 

In  order  to  avoid  these  disadvantages  the  mag- 
netic circuits  are  dimensioned  so  that  at  any  mo- 
ment of  the  total  closing  of  the  magnetic  circuit 
(core  centred  in  the  solenoid)  the  back  electro- 
motive force  due  to  the  movement  considerably 
reduces  the  current  strength.  In  this  way  in  the 
example  cited  above,  when  the  peak  current 
strength  is  of  the  order  of  300  amperes  the  cur- 
rent on  breaking  the  circuit  is  only  15  amperes. 

However,  by  way  of  supplementary  precaution 
the  ends  of  the  switch  rails  are  provided  with 
points  40 — 40,  41 — 41  (Figs.  2,  5)  graphite  or 
equivalent  material  forming  a  spark  arrestor  for 
the  double  purpose  of  avoiding  the  over-voltages 
which  are  harmful  to  the  windings  and  of  allow- 
ing an  easy  maintenance  without  changing  the 
assembly  of  the  rail. 

The  abovementioned  arrangement  is  applied 
to  double  track  conveyors  operating  in  some  sort 
of  closed  circuit,  but  the  device  is  equally  appli- 
cable to  "shuttle"  services  run  with  single  track 
conveyors. 

In  this  case  there  are  three  switch  rails  (Fig. 
13)  the  central  rail  31  connected  to  the  solenoid 
I — 2  and  to  the  supply  line  36  being  of  double 
length,  in  order  to  ensure  the  advance  contact 
in  both  directions  of  running.  The  side  rails 
32 — 33  carried  in  front  and  at  the  rear  are  each 
connected  to  a  different  supply  line  34 — 35  re- 
spectively which  can  be  connected  up  from  the 
central  plant. 

In  order  to  reverse  the  direction  of  a  train  it 
is  therefore  sufficient  to  change  the  slider  and 
to  connect  one  or  the  other  of  the  supply  lines 
34 — 35  to  the  generator  not  shown  in  the  drawing. 

The  device  comprises  propelling  solenoids  and 
also  braking  solenoids  intended  to  slow  up  the 
speed  of  the  train  on  arrival  at  a  station. 

The  switching  conditions  are  here  quite  differ- 
ent since  the  magneto-motive  action  must  have 
effect  only  when  the  magnetic  circuit  is  closed 
and  the  current  must  be  broken  during  the  open- 
ing of  the  magnetic  circuit. 

The  efficiency  of  the  solenoid  is  then  extremely 
reduced  since  the  maximum  self -inductance  dur- 
ing the  passing  of  the  current  considerably  re- 
duces the  current  strength  used,  and  since  the 
circuit  is  broken  at  a  peak  current  without  any 
counter  action  due  to  the  back  electro-motive 
force.  As  this  counter  action  is  moreover  in- 
versely proportional  to  the  speed  of  the  train  it 
will  entirely  disappear  when  the  train  is  sta- 
tionary. 

This  disadvantage  is  overcome  by  the  following 
device  (Fig.  14).  The  switch  rails  7,  8  are  ar- 
ranged and  dimensioned  so  that  the  circuit  is 
closed  through  the  winding  I — 2  when  the  core 
is  centred  therein  but  at  the  same  time  a  cur- 
rent is  passed  through  the  coil  37  of  a  cut-out 
33  and  the  latter  closes,  the  resistance  and  the 
self-inductance  of  the  operating  coil  37  of  the 
cut-out  33  being  negligible  relatively  to  those  of 
the  solenoid  I — 2.  Under  these  conditions  the 
passing  of  a  current  through  the  solenoid  I — 2 
is  not  influenced  by  the  delay  in  the  closing  of 
the  cut-out  this  being  indispensable. 

On  the  contrary,  at  the  end  of  the  outward 
course  of  the  core  the  cut-out  38  will  open  only 
after  the  slider  39  has  left  the  switch  rails  7 — 8 
and  under  these  conditions  the  slider  39  will  not 
have  to  break  any  current  since  it  will  be  short- 
circuited  by  the  cut-out  38  when  it  leaves  the 
rails  7 — 8. 


The  peak  current  during  the  outward  course 
at  low  speeds  (less  than  10  meters/sec.)  could  ap- 
preciably exceed  the  allowable  instantaneous 
overload  for  the  generators.   Non-inductive  re- 

5  sistances  42  (Figs.  15,  16)  are  therefore  provided 
in  series  with  the  braking  solenoids  43,  these  re- 
sistances being  determined  in  accordance  with 
the  characteristics  of  the  solenoids. 
Normally  the  braking  will  be  assisted  by  pass- 

10  ing  up  a  slope  44  (Fig.  16)  in  the  direction  of 
arrow  F,  it  being  assumed  that  every  station  such 
as  45  (Figs.  15,  16)  is  at  a  higher  level  than  the 
track,  and  in  the  same  way  starting  up  will  take 
place  on  descending  the  slope  44  in  the  direc- 

15  tion  of  arrow  Fi  in  order  that  the  train  will  ar- 
rive at  the  first  solenoids  with  a  speed  of  at  least 
5  meters/sec.  However,  this  arrangement  is  not 
essential  to  the  operation  of  the  device  but  ap- 
preciably facilitates  its  operation. 

20  The  locomotor  is  one  of  the  two  essential  parts 
of  the  device  since  it  is  this  part  v/hich  ensures 
the  driving  of  the  train  assembly  when  it  re- 
ceives the  magneto-motive  action  of  the  solenoid 
and  at  the  same  time  it  has  to  make  the  driving 

23  contacts. 

Every  locomotor  comprises  a  magnetic  ring  10 
(Figs.  6  and  8)  consisting  of  two  radially  ar- 
ranged iron  plates  (parallel  to  the  lines  of  force) . 
This  ring  which  is  preferably  of  a  general  cylin- 

30  drical  shape,  can  have  fiat  portions,  such  as  1 1 
(Fig.  8),  for  the  passage  of  the  points,  and  re- 
cesses, such  as  12  (Figs.  7,  8),  for  housing  the 
switch  rails. 
The  external  diameter  of  this  ring  is  directly 

35  proportional  to  the  internal  diameter  of  the  sole- 
noid (Figs.  2  to  4)  in  order  to  maintain  the  air 
gap  provided  for.  The  length  of  the  ring  is  the 
least  equal  to  that  of  the  solenoid  measured  be- 
tween the  outer  plates  of  the  cheeks  3. 

40  The  ring  10  is  mounted  on  a  suitable  frame  of 
a  light  non-magnetic  metal  extended  by  stream- 
lined portions  13,  14,  likewise  of  light  non-mag- 
netic metal  and  of  suitable  shape.  Spring  hooks 
15  and  bearings  rings  16  allow  the  various  ele- 

45  ments  to  be  connected  up  to  form  a  train. 

The  locomotor  comprises  two  bogies  1 7  and  1 8 
mounted  resiliently  but  with  a  small  amount  of 
play  and  guiding  is  completed  by  four  rollers  19 
(Figs.  6  and  9)   which  bear  on  guide  rails  20 

50  (Fig.  3). 

The  rollers  are  placed  above  the  horizontal 
diameter  at  an  angle  which  is  determined  by  the 
profile  of  the  line  in  order  to  balance  the  mean 
resultant  of  the  reactions  due  to  curves  in  both 

55  perpendicular  planes. 

The  locomotor  can  be  opened  for  loading  for 
instance  by  raising  the  entire  upper  casing  46 
which  raising  may  be  operated  by  means  of  a 
pulley  block  47  of  any  desired  construction,  and 

60  which  may  be  for  instance  a  pneumatic  pulley 
block,  secured  on  a  convenient  frame  48.  It 
would  also  be  possible  to  open  said  locomotor  in 
any  other  way,  for  instance,  by  opening  trap 
doors  (not  shown  in  the  drawings)  in  the  stream- 

65  lined  portion,  according  to  the  nature  and  di- 
mensions of  the  freight  to  be  transported. 

The  locomotor  carries  at  its  upper  part  contact 
sliders  each  comprising  a  resilient  parallelogram 
20a  (Figs.  6  and  7)  which  has  at  its  end  two 

70  joined  straight  bars  21  which  are  suitably  insu- 
lated from  the  body.  These  bars  of  a  metal 
which  is  a  good  conductor  close  the  circuit  be- 
tween the  switch  rails.  Thus  a  current  cannot  in 
any  case  pass  through  the  locomotor. 

75      When  the  train  has  to  travel  in  both  directions 
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(single  track  or  point  terminus)  there  are  two 
sliders  21  one  at  each  end  of  the  locomotor,  as 
shown  in  Fig.  6,  a  mechanical  locking  gear  not 
shown  in  the  drawing  preventing  them  from  be- 
ing raised  at  the  same  lime. 

In  the  case  of  a  double  track  and  loop  ter- 
minus as  in  Figs.  18,  17,  the  train  always  travels 
in  the  same  direction  and  a  single  slider  is  suffi- 
cient. 

It  follows  that  as  the  sliders  are  located  on  the 
streamlined  portion  the  latter  is  suitably  ar- 
ranged to  allow  a  very  small  clearance. 

A  suitable  curvature  of  the  ends  of  the  switch 
rails  7,  8  and  of  the  contact  bar  21  of  the  slider 
allows  a  contact  to  be  made  without  shock  at  the 
speed  under  consideration. 

Trolleys  25  are  interposed  between  the  locomo- 
tors at  the  rate  of  n — I  trolleys  for  n  locomotors. 
The  length  is  determined  by  the  freight  to  be 
transported  and  at  the  same  time  by  the  spacing 
between  the  solenoids  and  can  be  variable  ac- 
cording to  whether  the  train  runs  with  continu- 
ous drive  or  with  discontinuous  drive. 

They  are  constructed  of  a  light  metal,  for  ex- 
ample of  the  shape  shown  in  Fig.  19,  supported 
if  necessary  by  one  or  two  bogies  22,  and  shaped 
at  their  ends  at  24  so  as  to  fit  exactly  the  ends 
of  the  locomotors. 

The  train  thus  forms  a  cylinder  scarcely  un- 
dulated and  without  any  break  of  continuity, 
ensuring  the  minimum  of  resistance  to  its  mo- 
tion and  carried  by  the  track  26. 

The  trolleys  can  have  a  diameter  less  than 
that  of  the  locomotors  in  order  to  escape  the 
switch  rails. 

The  track  assembly  consisting  of  rails,  points, 
etc.  .  .  .  does  not  differ  at  all  from  the  present 
railway  material.  Its  spacing  is  mainly  equal 
to  the  radius  of  the  magnetic  cylinder  but  it  can 
differ  therefrom  without  disadvantage  accord- 
ing to  the  conditions  of  stability.    The  rails  are 


supported  by  the  elements  of  the  trussed  girder 

which  itself  constitutes  the  "tube." 

At  the  terminus  the  track  can  either  describe 
a  loop  ''Figs.  15  and  16)  of  radius  proportional 

5  to  the  length  of  the  trains  'loop  terminus  J  or 
the  two  tracks  can  be  joined  to  form  a  single 
track  (point  terminus)  according  to  the  extent 
of  the  traffic  provided  for. 

It  follows  that  the  trains  cannot  be  manoeu- 

10  vred  at  a  station  under  the  action  of  the  sole- 
noids. This  manoeuvring  can  be  effected  by 
means  of  suitable  auxiliary  motors  which  will 
be  of  any  convenient  type  and  conveniently  ar- 
ranged at  the  end  stations. 

15  In  the  case  of  multiple  lines  comprising  main 
tracks  and  additional  or  secondary  tracks,  a  se- 
curity device  will  be  preferably  arranged,  said 
device  comprising  a  convenient  block  system  pro- 
tecting every  junction,  for  instance  by  means  of 

20  additional  contacts  controlling  by  the  aid  of  re- 
lays solenoids  which  act  upon  rolling  trains  by 
blocking  same  or  otherwise. 

The  several  manoeuvres  will  be  controlled  for 
instance  from  a  central  station,  for  instance  by 

25  means  of  emissions  of  modulated  current  or  hav- 
ing a  special  frequency,  or  by  means  of  inter- 
rupted current  according  to  a  determined  rythm, 
said  rythm  being  for  instance  determined  by  in- 
dications given  for  instance  by  a  perforated  film 

30  which  unrolls  at  a  speed  corresponding  to  the 
speed  of  trains. 

Any  other  device  may.  of  course,  be  used  for 
the  same  purpose. 
The  invention  is  applicable  to  the  rapid  trans- 

35  port  of  any  suitable  matter  or  substance  and 
more  particularly  mails,  and  the  transport  can 
be  effected  either  on  the  surface  or  underground. 
The  track  can  be  constructed  in  any  suitable 
manner. 

)  ANDRE  LUCIEN  DAUPHIN. 
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As  is  well  known  feed  water  is  evaporated  in 
the  drums  of  Loffler  boilers  by  admitting  super- 
heated steam  into  said  drums  and  distributing 
this  superheated  steam,  by  means  of  nozzles,  as 
uniformly  as  possible  over  the  entire  water  space  5 
of  the  drums.  Hereby,  the  superheating  heat 
of  the  hot  steam  is  transferred  to  the  water  in 
the  drum  and  generates  fresh  steam  which  is 
withdrawn  together  with  the  steam  blown  in  and 
cooled  to  the  temperature  of  saturated  steam,  10 
The  water  level  in  the  drums  is  maintained  by 
the  admission  of  fresh  feed  water.  The  impuri- 
ties present  in  the  feed  water  remain  in  the  boiler 
drums  and  gradually  enrich  more  and  more  in 
the  water  of  the  drum. 

If  too  high  an  enrichment  would  occur  the 
steam  to  be  consumed  would  carry  impurities  and, 
therefore,  the  concentration  in  the  boiler  drums 
must  be  limited.  This  is  effected  by  removing  a 
portion  of  the  boiler  water  containing  salts,  im- 
purities and  so  on.  To  maintain  as  low  as  pos- 
sible the  quantity  of  this  water  containing  the 
salts,  impurities  and  so  on  efforts  must  be  made 
to  remove  the  water  from  the  drums  at  a  point 
at  which  enrichment  is  largest. 

As  usual  the  fresh  feed  water  is  supplied  at 
the  one  side  or  the  one  end  of  the  drums.  While 
flowing  through  the  drums  in  the  longitudinal 
direction  of  same  the  feed  water  is  progressively 
evaporated  and  the  impurities  are  correspond- 
ingly enriched  more  and  more  in  the  direction 
of  flow  until  the  highest  concentration  is  reached 
at  the  end  of  the  drums  opposite  to  that  at  which 
feed  water  is  supplied.  To  limit  this  concen- 
tration the  water  containing  the  salts,  impurities 
etc.  is  withdrawn  at  this  piont. 

If  a  Loffler  boiler  is  provided  with  two  or  more 
boiler  drums,  care  is  to  be  taken  that  the  water 
level  is  of  equal  height  in  all  the  drums  even  if 
the  feed  water  supply  and  the  evaporation  are  40 
not  exactly  identical  in  all  drums.  Therefore, 
the  drums  are  connected  with  water  compensat- 
ing pipes  by  means  of  which  the  surplus  water 
not  evaporated  may  flow  over  from  one  drum 
into  the  other  drum  or  drums.  This  results  in  45 
a  water  sided  connection  of  the  Loffler  boiler 
drums  as  shown  in  Fig.  1  of  the  drawing.  The 
arrangement  of  the  boiler  drums  shown  in  this 
figure  corresponds  to  known  constructions.  The 
feed  water  is  admitted  into  the  evaporator  drums  50 
I  and  2,  flows  through  these  drums  in  the  longi- 
tudinal direction  of  same  and  is  enriched  more 
and  more  with  salts,  impurities  etc.  The  high- 
est concentration  Is  reached  at  the  other  end  of 
the  drum.   The  removal  of  salts,  impurities  etc.  55 
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is  effected  at  this  end  of  the  diums  by  the  valves 
3.  Furthermore,  the  surplus  water  of  one  drum 
is  transferred  at  this  point  by  way  of  the  com- 
pensating pipe  4  to  the  other  drum. 

In  connection  with  boilers  of  this  construction 
certain  impurities  have  permanently  been  ascer- 
tained in  the  steam  for  the  presence  of  which 
no  explanation  could  be  obtained  from  the  con- 
centration of  the  boiler  water  ascertained  in  the 
water  containing  the  salts,  impurities  etc.  An 
increase  of  the  quantity  of  the  water  containing 
the  salts,  impurities  etc.  withdrawn  from  the 
boiler  drums  resulted  in  a  reduction  of  the  con- 
centration in  the  water  containing  the  salts,  im- 
purities etc.  but  impurities  still  were  present  in 
the  steam. 

A  remedy  was  obtained  by  the  present  inven- 
tion which  is  based  on  the  following  knowledge: 

If  in  a  boiler  having  a  plurality  of  drums  the 
supply  of  feed  water  into  the  individual  drums 
or  the  steam  generation  in  said  drums  is  not  ex- 
actly identical,  boiler  water  flows  by  way  of  com- 
pensating pipes  from  one  drum  into  the  other. 
Therefore,  water  to  be  evaporated  is  admitted  at 
both  ends  into  the  drum  into  which  water  is  sup- 
plied from  the  other  drum,  i.  e  on  the  one  hand 
by  way  of  the  feed  water  pipe  and  on  the  other 
hand  by  way  of  the  compensating  pipe.  The  re- 
sult of  this  is  that  a  zone  of  stagnating  water 
is  formed  within  the  drum  and  that  at  this  point, 
due  to  the  evaporation,  the  impurities  are  en- 
riched to  an  unlimited  and  uncontrollable  degree. 
By  way  of  the  pipe  removing  salts,  impurities 
etc.  substantially  only  the  water  flowing  over 
from  the  other  drum  is  removed  and  not  the 
water  having  the  highest  concentration.  An  in- 
crease of  the  amount  of  the  water  containing  the 
salts,  impurities  etc.  results  in  some  displace- 
ment of  the  critical  zone  within  the  drum  only, 
but  removal  of  the  water  of  the  highest  concen- 
tration is  not  obtained. 

This  knowledge  is  utilized  according  to  the 
present  invention  by  the  fact  that  not  the  sur- 
plus water  of  one  drum,  already  enriched  with 
impurities  during  evaporation,  is  transferred  by 
way  of  compensating  pipes  to  the  other  drum, 
but  that  the  compensating  pipes  only  transfer 
fresh  feed  water  from  one  drum  to  the  other. 
This  substantially  is  obtained  by  arranging  the 
mouths  of  the  compensating  pipes  at  the  same 
side  or  end  of  the  drum  as  the  mouths  of  the 
feed  water  pipes.  Due  to  this  arrangement  fresh 
feed  water  only  flows  into  all  drums  at  one  end 
thereof  and  the  water  positively  flows  through 
the  drums  in  the  longitudinal  direction  thereof. 
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At  the  end  of  the  flow  highest  concentration  is 
obtained  in  each  drum  and  at  this  point  removal 
of  the  salts,  impurities  etc.  is  effected. 

An  example  of  the  arrangement  according  to 
the  invention  is  shown  in  Pig.  2.  The  feed  water 
is  admitted  at  2  into  the  drums  I  and  the  valves 
3  removing  the  salts,  impurities  etc.  are  provided 
at  the  other  end  of  the  drums.  To  compensate 
the  water  level  compensating  pipes  4  are  ar- 
ranged at  the  side  or  end  of  the  drums  at  which 
feed  water  is  admitted  so  that  by  way  of  these 
pipes  fresh  feed  water  only  may  flow  over  from 
one  drum  into  the  other. 

If  for  constructional  or  other  reasons  the  ar- 
rangement of  the  compensating  pipes  4  at  the 
side  of  feed  water  supply  2  offers  difficulties,  the 


arrangement  may  be  as  shown  in  Fig.  3.  Ac- 
cording to  this  modification  the  compensating 
pipes  4  are  provided  at  the  opposite  end  of  the 
drums  and  are  extended  within  the  drums  I  by 
special  pipes  5  as  far  as  to  the  neighborhood  of 
the  end  of  feed  water  admission. 

With  an  arrangement  of  the  feed  water  sup- 
ply 2  and  the  valves  3  removing  the  salts,  im- 
purities etc.  at  one  end  of  the  drums  and  the 
10  compensating  pipes  4  at  the  other  end  as  shown 
in  Fig.  4,  the  feed  water  is  conducted  by  way  of 
pipes  or  channels  6  through  the  drums  to  the 
end  of  the  compensating  pipes  4  before  being 
admitted  to  the  boiler  water. 

15 
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This  invention  relates  to  the  production  of  a 
red.  pigment  containing  cadmium  sulfide  and 
selenium  which  pigments  may  be  used  for  various 
purposes,  for  instance,  in  the  ceramic  and  glass 
industry,  for  glazes,  furthermore  as  filling  ma- 
terials in  plastic  masses,  artificial  resins,  caou- 
tchouc and  the  like. 

It  is  known  to  produce  red  colored  selenium 
containing  pigments  in  such  manner  that  cad- 
mium sulfide  and  selenium  are  heated  to  high 
temperatures  whereby  a  conversion  to  cadmium 
selenide  and  free  sulphur  takes  place.  Owing  to 
the  high  reaction  temperatures  sulphur  escapes 
leaving  behind  a  mixed  substantially  red  colored 
crystal,  formed  of  CdSe  and  CdS.  This  process, 
however,  has  various  disadvantages.  Thus,  in 
consequence  to  the  high  temperatures  consid- 
erable quantities  of  selenium  escape  and  are 
therefore  lost.  Furthermore,  undesired  coarse- 
ness of  grain  will  occur  which  exerts  an  unfavour- 
able influence  on  the  quality  of  the  final  product. 
This  disadvantage  is  even  enhanced  by  the  fact 
that  the  degree  of  conversion  varies  in  wide 
ranges  according  to  the  degree  of  heating  and 
the  duration  of  heating.  In  consequence  thereto 
the  reaction  products  are  not  uniform.  This 
imperfect  uniformity  of  the  final  product  is  very 
disagreeable,  especially  with  respect  to  colors  and 
pigments  where  a  distinct  shade  of  color  must  be 
reproduceable. 

Now  it  was  found  that  a  valuable  cadmium  red 
may  be  obtained  in  an  especially  advantageous 
manner  if  mixtures  containing  cadmium  sulfide 
and  selenium  or  substances  splitting  off  selenium 
are  subjected  to  a  heat  treatment  in  the  presence 
of  such  substances  which  are  able  to  remove  the 
sulphur  set  free  at  the  reaction.  Such  substances 
are,  for  instance,  oxidation  means  such  as  am- 
monium nitrate  or  other  nitrates  and  nitrites,  or 
also  reduction  means  such  as  hydrazin  hydrate. 
The  sulphur  set  free  in  the  reaction  is  oxidised 
by  these  substances,  i.  e.  transformed  into  SO2  or 
reduced,  i.  e.  converted  into  hydrogen  sulfide  or 
volatile  sulfides.  These  last  mentioned  substances 
escape  from  the  reaction  mixture  during  the  re- 
action thereby  causing  a  complete  removal  of  the 
free  sulphur.  Similar  effect  will  be  obtained  by 
the  use  of  phosphorous,  arsenic  or  antimony  as 
additions  whereby  the  sulfides  thus  formed 
escape  during  the  reaction. 

My  invention  may  be  carried  out  also  in  such 
manner  that  the  reaction  mixture  is  heated  in 
the  presence  of  such  substances  which  convert  the 
sulphur  into  such  compounds  which  first  remain 
in  the  reaction  mixture  and  may  afterwards  easily  55 
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be  removed  by  washing  out.  Such  substances  are, 
for  instance,  alkali  metal  nitrates  or  nitrites,  and 
alkaline  substances  such  as  hydroxides  or  car- 
bonates. These  addition  means  convert  the  free 
sulphur  into  alkali  sulfates  or  sulfites  or  into 
polythionates.  Further  additional  substances  are 
light  metals,  such  as  magnesium,  which  are  able 
to  bind  sulphur  without  blocking  up  selenium  in 
a  substantial  degree.  Reduction  means  may  also 
be  used  as  additions,  such  as  for  instance,  hy- 
drides or  amides  of  the  alkali  or  earth  alkali 
metals.  In  this  case  the  sulphur  liberated  in  the 
reaction  is  converted  into  sulfhydrates  of  sulfides. 
In  the  same  manner  organic  compounds  may  be 
employed  which  tend  to  easily  combine  with  sul- 
phur. These  substances  are,  for  instance,  ole- 
finic  compounds  (di-olefines,  terpenes  and  so  on) 
or  organic  amines  such  as  diphenylamine.  The 
best  effects  were  obtained  by  using  cyanides  as 
sulphur  removing  additional  substances.  These 
substances  are  converted  into  thiocyanides  which 
afterwards  may  very  easily  be  removed  by  wash- 
ing with  water.  The  production  of  cadmium  red 
may  be  carried  out  in  the  presence  of  cyanides, 
for  instance,  potassium  cyanide,  sodium  cyanide, 
calcium  cyanide  at  very  low  temperatures  which 
cause  the  formation  of  especially  valuable  pig- 
ments. If  desired,  the  selenium  may  be  com- 
bined with  the  cyanides  to  selenium  cyanide  and 
then  brought  to  reaction  with  cadmium  sulfide. 

The  so  formed  sulphur  compounds  are  later  on 
removed  by  washing  out  with  suitable  solvents. 
Sulfates,  sulfites  or  sulfides  may,  for  instance,  be 
washed  out  with  water.  Sometimes  it  has  proved 
expedient  to  take  diluted  aqueous  acids  for  this 
purpose,  for  instance,  phosphoric  acid,  formic 
acid,  acetic  acid.  The  use  of  stronger  acids  or 
acids  with  higher  concentration  is  in  general  not 
to  be  recommended  as  it  may  lead  to  a  partly 
decomposition  of  the  cadmium  red.  Also  organic 
solvents,  such  as  benzene,  may  be  used  for  the 
washing  out  step. 

My  invention  may  be  carried  out  very  simply 
in  such  manner  that  cadmium  sulfide  or  mixtures 
containing  thereof  are  heated  in  a  crucible  or  the 
like  together  with  selenium  or  selenium  giving 
substances.  Substances  which  deliver  selenium 
are,  for  instance,  the  selenides  or  polyselenides  of 
the  alkali  metals  or  other  metals.  According  to 
my  invention  the  metallic  cation  serves  in  this 
case  as  a  means  for  the  removal  of  sulphur  and 
in  consequence  thereto  the  formation  of  the  cad- 
mium red  is  due  to  a  double  reaction.  A  further 
substance  which  delivers  selenium  is  selenious 
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acid.  In  using  this  initial  material  the  addition 
of  a  reduction  means  is  necessary. 

Moreover,  the  formation  of  cadmium  red  ac- 
cording to  my  invention  may  also  be  carried  out 
in  the  presence  of  so-called  "mineralizers,"  for  5 
instance,  sodium  chloride.  Furthermore,  the 
conversion  may  also  be  carried  out  in  the  presence 
of  inert  filling  materials,  such  as  for  instance, 
barium  sulfate. 

Now  I  have  found  that  the  conversion  of  the  10 
reaction  mixture  may  expediently  be  carried  out 
at  lower  temperatures  than  hitherto  known  and 
used.  In  general,  my  invention  may  be  carried 
out  at  temperatures  below  about  600°  C,  prefer- 
ably between  200  and  500°  C.  The  best  results  15 
will  be  obtained  in  the  lower  ranges  between 
200  and  350°  C.  This  is  particularly  possible 
through  the  addition  of  cyanides,  as  already  men- 
tioned above. 

According  to  my  invention  it  is  possible  to  ob-  20 
tain  an  extremely  divided  cadmium  red.  As  these 
particular  fine-grained  pigments  are  especially 
active  in  a  chemical  sense  and  tend  to  glow  pyro- 
phorously  in  the  presence  of  the  oxygen  of  the 
air  and  at  moderate  temperatures,  I  recommend  2j 
to  carry  out  the  reactions  and  the  subsequent 


cooling  in  the  absence  of  oxidising  gases,  pref- 
erably in  the  presence  of  inert  or  reducing  gases, 
such  as  carbondioxide,  nitrogen  on  one  hand  or 
hydrogen,  carbon  monoxide  on  the  other  hand. 
In  this  manner  I  may  obtain  pigments  of  any 
desired  size  of  grain  after  addition  of  mineral- 
izers or  by  choosing  the  most  suitable  tempera- 
ture. In  all  cases,  especially  in  the  manufacture 
of  fine-grained  cadmium  red,  pigments  of  excel- 
lent Intensity  and  purity  of  shades  will  be  ob- 
tained. Moreover,  according  to  my  invention  it 
is  possible  to  always  obtain  the  same  quality  and 
shades  of  color  if  the  fixed  conditions  of  working 
are  strictly  observed.  A  further  advantage  lies 
in  the  fact  that  losses  of  selenium  are  practically 
avoided  if  the  operation  is  carried  out  according 
to  my  invention. 

The  pigments  may  be  utilized  as  color  pigments 
for  varnishes,  mastics,  films,  further  as  color  pig- 
ments for  ceramic  purposes  such  as  the  manu- 
facture of  glasses,  glazes  or  the  like  and  finally 
as  coloring  filling  substances,  for  instance  for 
plastic  masses,  artificial  resins,  caoutchouc  or 
the  like. 
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This  invention  relates  to  a  process  for  produc- 
ing a  high-grade  hydraulic  cement. 

We  know  already  that  hydraulic  cements 
which  contain  alumina  and  iron  in  approxi- 
mately stocchiometric  proportions  are  to  be  con- 
sidered as  especially  high-grade  products,  be- 
cause they  are  distinguished  by  little  liability  to 
shrink,  great  resistiveness  to  chemical  attacks 
connected  with  high  strength  properties  and  the 
production  of  insignificant  heat  of  hydration  in 
setting.  However  the  manufacture  of  such  ce- 
ments is  in  practice  subject  to  considerable  diffi- 
culties, inasmuch  as  with  a  determined  content 
of  sesquioxides  within  narrow  limits,  the  adjust- 
ment of  the  low 

a!203 
Fe203 

modulus  required  for  Ferrari  cements  is  only 
obtainable  with  the  use  of  rare  materials  of  spe- 
cific composition. 

Now  we  have  found  it  advantageous  to  combine 
the  production  of  such  high-grade  cements  with 
an  especial  process  of  recovering  alumina.  Es- 
pecially adapted  for  this  purpose  is  the  method 
of  solubilizing  the  raw  materials  with  lime, 
whereby  we  are  also  enabled  to  utilize  mate- 
rials relatively  poor  in  alumina  and  rich  in  sil- 
ica, viz.  in  such  a  manner  that  the  raw  mate- 
rials are  heated  with  lime  so  as  to  transform 
the  alumina  into  calcium  aluminates.  The  cal- 
cium aluminates  contained  in  the  partly  solu- 
bilized  material  are  then  dissolved  in  water  or 
aqueous  liquids  and  the  alumina  is  separated 
from  these  solutions  by  well-known  means. 

On  lixiviating  the  solubilized  materials  with 
water  a  residue  is  left  showing  approximately 
the  following  composition: 

Per  cent 

Si02  24 

Fe203   7 

AI2O3   3 

CaO  63 

This  residue  is  excellently  adapted  for  produc- 
ing the  desired  high-grade  Ferrari  cements  so 
that  now,  without  relying  upon  especial  and  pos- 
sibly rare  raw  materials  the  desired  low  alumina 
modulus  can  be  adjusted.  For  instance,  by  ad- 
mixing the  residue  of  such  lixiviation  to  a  normal 
raw  Portland  cement  mixture  containing  about 
78%  CaC03,  in  a  combining  ratio  of  1:1,  after 
calcining  the  most  valuable  Ferrari  cement  con- 
taining alumina  and  iron  in  nearly  stocchio- 
metric proportions  is  obtained  which  is  especial- 
ly Important  for  road-building.  When  proceed- 
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ing  in  this  manner  not  only  the  stores  of  high- 
grade  limestone  are  saved,  but  moreover  no 
pyrite  roasting  products  or  other  iron  ores  are 
needed  which  otherwise  are  required  for  making 
Ferrai  cement. 

Example 

1000  kilograms  of  a  raw  material  having  the 
following  composition: 

Per  cent 

Calcining  loss   9.5 

Si02  37.8 

Fe203   16.6 

AI2O3  30.2 

CaO   3.4 

were  sintered  in  a  rotary  furnace  at  about  1400° 
C.  with  1710  kilograms  of  limestone  containing 
97%  CaC03.  The  finely  comminuted  calcined 
product  was  treated  with  about  120  cubic  meters 
20  of  water.  The  residue  amounting  to  1540  kilo- 
grams (calculated  as  dry  material)  was  mixed 
with  about  the  same  weight  of  powdered  raw 
Portland  cement  mixture  having  the  following 
approximate  composition: 

Per  cent 

Calcining  loss  34.6 

Si02  13.5 

Fe203   1.9 

Al203   3.9 

CaO  42.7 

After  calcining  in  the  well  known  manner  a 
hydraulic  cement  having  the  following  proper- 
ties was  obtained: 

Per  cent 

Analysis:  Si02  20.4 

Fe203   6.3 

AI2O3   5.7 

CaO  65.2 

MgO   1.1 

SO3   0.9 

Hydraulic  modulus   2.01 

Silicate  modulus   1.70 

Alumina  modulus   0.90 

Setting  period,  beginning  3%  hours  end- 
ing 5V2  hours 

Standard  strengths  (earth-moist  material) 
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1  day 

3  days ' 

7  days  1 

28  days  ' 

28  days  > 

Compression  

190 

428 

507 

588 

673 

Tension  

23 

30 

36 

40 

49 

1  Water  storing. 
55     >  Mixed  storing. 
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Bending -tension  and  compression  strength 
(plastic) 

Bending  tension   27     51     67     83  76 

Compression   93    256   347    495  512 

Shrinkage  after  28  days:  —0.24. 
From  the  calcium  aluminate  solution,  for  in- 
stance, a  mixture  of  calcium  carbonate  and  hy- 


drated  alumina  may  be  precipitated  by  carbon 
dioxide,  which  mixture  may  be  used  as  such  for 
making  alumina  cement,  or  the  calcium  carbon- 
ate may  be  separated  and  from  the  remaining 
6  product  pure  alumina  may  be  recovered. 
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This  invention  relates  to  improvements  in  pil- 
lion saddles  equipped  with  a  telescopic  spring 
suspension  for  motorcycles  with  rear  wheel 
springing,  the  guiding  of  the  rear  wheel  being 
effected  in  vertical  direction  e.  g.  by  a  springing 
of  the  telescopic  type. 

Pillion  saddles  of  known  construction  are  e.  g. 
mounted  on  the  luggage  grid  or  on  a  particular 
frame  extension.  This  arrangement  has  the  dis- 
advantage that  the  position  of  the  pillion  saddle 
is  relatively  high,  which  because  of  the  resulting 
high  location  of  the  center  of  gravity  means  an 
impairing  of  the  riding  characteristics  of  the 
motorcycle. 

The  present  invention  is  avoiding  these  draw- 
backs by  utilizing  a  pillion  saddle  with  telescopic 
spring  suspension  for  motorcycles  with  rear  wheel 
springing  and  vertically  guided  rear  wheel.  Ac- 
cording to  the  invention  the  guiding  member  of 
the  rear  wheel  springing  e.  g.  the  guide  tube  of  a 
telescopic  spring  suspension  is  given  an  upward 
extension  which  is  covered  by  a  telescopic  spring- 
ing system  for  the  pillion  saddle  and  abutting 
against  a  fixed  point  of  the  frame.  Thus  a  very 
fair-looking,  simple  construction  of  the  pillion 
hammock  saddle  is  obtained.  Further  it  is  no 
longer  necessary  to  provide  above  the  mud  guard 
a  special  frame  extension  resp.  a  luggage  grid 
for  fixing  the  saddle  thereto,  thus  securing  an 
as  low  as  possible  seating  height  for  the  passen- 
ger, a  favourable  location  of  the  center  of  gravity 


and  improved  travelling  qualities.  By  exchang- 
ing the  saddle  cover  with  a  luggage  grid,  the 
pillion  saddle  may  be  transformed  into  a  sprung 
rack. 

5      One  form  of  embodiment  of  the  invention  is 
shown  by  way  of  example  in  the  accompanying 
drawing.    In  this  drawing 
Fig.  1  is  a  side  view, 

Fig.  2  a  front  view  of  a  motorcycle  with  a 

lo  pillion  saddle  according  to  the  invention. 

The  rear  wheel  7  is  guided  vertically  by  means 
of  the  telescopic  spring  suspension  6  and  sup- 
ported by  the  double  frame  3.  The  pillion  saddle 
1  is  equipped  with  the  telescopic  springing  sys- 

15  tern  2  which  is  covering  the  extension  of  the 
guide  tube  8  of  the  telescopic  spring  suspension 
6  of  the  rear  wheel  7  and  abutting  against  the 
frame  5.  In  the  present  form  of  carrying  out 
the  invention  the  saddle  is  provided  for  the  pur- 

20  pose  of  guiding  it  with  a  butt  strap  4  which  is 
secured  to  a  fixed  point  of  the  frame  e.  g.  the 
mud  guard.  If  the  use  of  a  butt  strap  is  aban- 
doned the  spring  is  preferably  secured  with  both 
its  ends  to  the  frame  or  the  guide  tube  on  the 

25  one  hand  and  to  the  saddle  on  the  other.  This 
may  be  effected  by  screwing  the  spring  ends 
to  threaded  extensions  of  the  parts  in  question, 
the  threads  being  in  conformity  with  the  coil  of 

o„  the  spring. 
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The  invention  relates  to  axial  piston  pumps 
with  adjustable  stroke.  A  known  form  of  pres- 
sure regulation  and  pressure  restriction  in  such 
pumps  consists  in  a  pump  pressure  responsive 
element,  for  instance  a  piston  automatically  ad-  .") 
justing  the  stroke  adjusting  member  in  the  sense 
of  a  stroke  reduction  as  soon  as  a  certain  pres- 
sure is  being  exceeded.  In  such  axial  piston 
pumps  two  forces  balancing  one  another  are  as 
a  rule  brought  to  bear  upon  the  stroke  adjust-  10 
ing  member,  namely  an  external  force  urging  the 
stroke  adjusting  member  towards  its  maximal 
stroke  position  and  a  force  exerted  by  the  pres- 
sure control  element  tending  to  return  said  mem- 
ber to  the  zero  position.  Thus  a  certain  pump  15 
pressure  will  always  be  automatically  produced 
corresponding  to  the  respective  amount  of  the 
external  force.  Such  devices  are  used  for  in- 
stance for  driving  hydraulic  machine  tools,  re- 
tracting devices  for  landing  gear  or  the  like,  i.  e.  20 
in  all  cases  where  a  stop  is  provided  for  the 
part  to  be  moved  by  the  hydraulic  motor  at 
the  completed  motion  and  where  the  pressure  is 
prevented  from  increasing  in  an  undesired  man- 
ner at  continued  operation  of  the  pump.  Besides  25 
these  instances  calling  for  pressure  restriction 
there  are,  however,  quite  a  number  of  cases  in 
which  it  may  be  desirable  for  the  pump  to  pos- 
sess a  predetermined  pressure  characteristic. 

The  invention  is  based  on  the  perception  that  30 
it  is  possible  to  introduce  an  essential  simplifi- 
cation in  the  construction  of  pressure  regulating 
devices  in  axial  piston  pumps  in  which  the  cyl- 
inder block  carrier  is  swingably  mounted  with 
a  view  to  stroke  adjustment.   Instead  of  as  hith-  33 
erto  providing  in  the  pressure  conduit  of  the 
pump  a  special  element  (cylinder  with  piston) 
acting  on  the  stroke  adjusting  member,  the  req- 
uisite regulating  forces  may  according  to  the  in- 
vention be  produced  in  the  cylinder  block  carrier  40 
itself. 

This  may  be  done  in  such  a  way  that  a  spe- 
cial pressure  cylinder  with  piston  is  arranged  in 
the  cylinder  block  carrier,  said  piston  being  held 
in  a  fixed  support.  In  such  an  arrangement  the  45 
pressure  responsive  regulating  element  moves 
with  the  cylinder  block,  and  special  conduits  and 
lever  systems  may  be  dispensed  with.  It  is  mere- 
ly necessary  to  provide  the  regulating  cylinder 
with  a  short  channel  leading  to  the  contacting  00 
part  of  the  control  surface.  This  direct  con- 
nection of  the  regulating  cylinder  and  the  pres- 
sure duct  of  the  control  surface,  beside  its  obvi- 
ous advantages,  possesses  the  additional  advan- 
tage that  the  pump  pressure  is  produced  in  the  55 


regulating  cylinder  without  retardation  and  the 
regulation  thus  operates  free  from  any  pendulous 
tendency. 

A  particularly  advantageous  arrangement  con- 
sists in  the  cylinder  block  carrier  being  made 
swingable  about  an  eccentric  axis  in  such  man- 
ner that  the  pressure  produced  in  the  pump 
cylinders  acts  upon  the  cylinder  block  carrier  in 
the  sense  of  a  stroke  reduction.  In  such  cases 
the  pressure  in  the  working  cylinder  itself  is  thus 
used  for  regulation  with  the  result  that  special 
regulation  devices  are  not  required.  Hence  the 
pressure  regulation  is  achieved  without  any  spe- 
cial constructional  elements  being  necessary. 

The  invention  is  defined  in  greater  detail  in 
the  following  with  reference  to  certain  embodi- 
ments. 

Fig.  1  of  the  drawings  shows  the  embodiment 
of  an  axial  piston  pump  in  which  the  regulating 
force  is  produced  by  a  special  cylinder  with  pis- 
ton, and 

Fig.  2  another  such  pump  in  which  the  regu- 
lating force  is  obtained  by  means  of  the  cylin- 
der block  carrier  being  swingable  about  an  ec- 
centric axis; 

In  Fig.  2a  this  eccentric  support  is  additionally 
illustrated; 

Fig.  3  is  distinct  from  Fig.  2  in  that  the  cyl- 
inder block  is  differently  connected  to  the  driv- 
ing flange.  In  all  figures  the  same  reference 
characters  designate  identical  parts. 

In  Fig.  1  the  character  I  denotes  the  axis  of 
the  driving  flange  2  which  is  supported  in  the 
housing  3  in  ball  bearings  4  and  5.  Piston  rods 
S  are  articulately  connected  with  the  driving 
flange  2,  said  piston  rods  6  imparting  to  pistons 
8  slidably  arranged  in  a  cylinder  block  7  a  re- 
ciprocating motion  provided  the  axis  of  the  cyl- 
inder block  7  is  deflected  relative  to  that  of  the 
driving  flange  2.  In  the  embodiment  shown  the 
pistons  6  via  the  pistons  8  serve  to  impart  a 
follow-up  movement  to  the  cylinder  block  7  which 
is  not  however  an  essential  feature  of  the  inven- 
tion. The  cylinder  block  7  is  rotably  supported 
in  a  cylinder  block  carrier  9,  the  latter  being 
swingable  about  an  axis  10.  The  plane  control 
surface  1 1  of  the  cylinder  block  7  is  connected 
on  the  one  hand  to  the  flexible  pipe  conduit  12 
via  respective  control  orifices,  said  conduit  12 
leading  to  a  consumption  apparatus  (not 
shown) — as  for  instance  a  pressure  fluid  mo- 
tor— and  is  on  the  other  hand  connected  via  a 
channel  23  with  a  cylinder  13  arranged  in  the 
cylinder  block  carrier  9.  In  this  cylinder  (3  slides 
a  piston  14  which  is  in  turn  supported  against 
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a  fixed  support  15.  Thus  a  force  acts  upon  the 
cylinder  block  carrier  9  which  in  dependence  on 
the  pump  pressure  produced  acts  on  said  car- 
rier in  the  sense  of  a  stroke  execution.  The  ex- 
ternal stroke  increasing  force  is  produced  by  a 
spring  16  acting  upon  the  cylinder  block  car- 
rier 9  at  the  point  17  and  at  a  fixed  point  18. 

The  arrangement  operates  as  follows:  The 
pressure  occurring  in  the  conduit  12  at  a  cer- 
tain pressure  medium  consumption  via  the  pis- 
ton 14  sliding  in  the  cylinder  13  produces  a 
force  which  tends  to  deflect  the  cylinder  block 
carrier  into  its  zero  position,  as  of  course  this 
piston  is  supported  against  a  fixed  point.  This 
force  is  counteracted  by  an  external  force  pro- 
duced by  the  spring  16  tending  to  deflect  the 
cylinder  block  carrier  9  towards  its  maximum 
stroke  position.  The  two  forces  balance  one  an- 
other so  that  a  pressure  may  occur  in  the  con- 
duit 1 2  in  dependence  on  the  spring  tension.  The 
special  piston  14  of  Fig.  1  may  be  dispensed  with 
if — as  shown  in  Fig.  2 — the  cylinder  block  carrier 
9  is  not  arranged  centrically  about  an  axis  10 
but  is  swingable  about  an  eccentric  axis  19.  In 
the  latter  case  the  pressure  produced  in  the  pump 
cylinder  acts  on  the  cylinder  block  carrier  9  in 
the  sense  of  a  stroke  reduction.  This  embodi- 
ment further  differs  from  that  of  Fig.  1  in  that 
the  control  surface  is  not  plane  but — as  previ- 
ously proposed  elsewhere — has  the  form  of  a 
sphere  20,  in  which  case  the  support  axially  guid- 
ing the  cylinder  block  is  dispensed  with.  Natu- 
rally, however,  it  is  equally  possible  to  provide  for 
a  plane  control  surface.  In  any  case  it  is,  nev- 
ertheless, necessary  that  the  cylinder  block  car- 
rier 9  be  articulately  connected  with  the  driving 
flange  2  via  a  special  centering  member  21  in  a 
ball  on  said  driving  flange.  In  this  way  the  sup- 
port of  the  cylinder  block  is  free  from  overde- 
termination.  This  kind  of  support  allows  the 
compensation  for  displacements  due  to  kinematic 
conditions. 

In  the  case  now  under  consideration,  in  which 
the  cylinder  block  carrier  9  is  swinable  around 
an  eccentric  axis  1 9,  this  kind  of  support  is  par- 
ticularly important  in  so  far  as  the  position  of 
the  point  of  intersection  of  the  cylinder  block 
axis  and  the  driving  flange  axis  is  always  precisely 
determined  by  the  centric  guiding  member  21, 
and  the  slight  motions  caused  by  the  excentric 
position  of  the  cylinder  block  carrier  9  relative 


to  the  cylinder  block  7  due  to  the  stroke  adjust- 
ment are  received  by  the  control  surface  without 
disturbing  effects. 
The  centering  member  21  is  acted  upon  by  the 
5  tension  of  a  spring  22  ensuring  constant  con- 
tacting of  the  cylinder  block  7  with  the  control 
surface  20.  In  this  connection  it  is  advantageous 
to  have  the  spring  22  simultaneously  act  on  a 
check  valve  24  connected  with  the  high  pressure 

10  side  of  a  pump  via  a  duct  25  and  exert  a  damp- 
ening effect  on  the  reversing  motion  of  the  cyl- 
inder block  7. 

As  shown  in  Fig.  2a,  the  eccentric  pivot  point 
1 9  of  the  cylinder  block  carrier  9  lies  in  the  nor- 

13  mal  N  to  the  bisectrix  W  of  the  largest  angle  a 
possible  between  the  axis  of  rotation  U  and  the 
cylinder  block  carrier  axis  V,  because  this  normal 
N  is  the  geometrical  point  for  all  circle  centers 
touching  the  axis  of  rotation  U  and  the  cylinder 

»0  block  carrier  axis  V  and  because  in  this  position 
the  smallest  possible  deviation  of  the  axial  in- 
tersection point  from  the  desired  intersection 
point  Is  afforded  with  the  result  that  the  above 
described  sliding  motion  of  the  cylinder  block 

o-  9  on  the  control  surface  23  at  stroke  adjust- 
ments is  reduced  to  the  smallest  possible  amounts. 

The  embodiment  according  to  Fig.  3  similar  to 
that  shown  in  Fig.  2  possesses  an  excentric  sup- 
port 19  of  the  cylinder  block  carrier  9  and  a  plane 

oq  control  surface  I  J.  In  distinction  from  the  em- 
bodiments before  mentioned  the  cylinder  block 
7  does  not  however  follow  the  movement  of  the 
piston  rods  6  via  the  pistons  8,  a  double  cardan 
joint  25,  26  being  provided  for  causing  the  fol- 

;;-  low-up  movement  via  a  member  28,  which  is 
non-rotatably  mounted  in  the  cylinder  block  by 
means  of  a  piston  29.  A  double  cardan  joint  is 
required  because,  as  mentioned  above,  the  cyl- 
inder block  7  at  a  stroke  adjustment  undergoes 

40  slight  displacements  due  to  the  eccentric  sup- 
port at  19.  As  in  contrast  to  Fig.  2  the  cylinder 
block  is  not  supported  between  two  spherical  sur- 
faces, it  is  necessary  to  guide  the  plane  control 
surface  by  means  of  a  special  centering  member 

The  invention  is  not  restricted  to  the  em- 
bodiments described,  there  being  further  possi- 
bilities of  construction  by  suitable  combination 
of  the  details  described  above  with  other  known 
50  features. 
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The  invention  relates  to  pumps  with  adjust- 
able stroke  in  which  according  to  a  known  ar- 
rangement a  stroke  adjusting  pressure  control 
device  is  provided  acting  on  the  stroke  adjust- 
ing member  in  opposition  to  a  spring  determining 
the  desired  pressure.  As  is  known,  pumps  of  this 
kind  operate  in  such  manner  that  a  spring  acts 
on  the  stroke  adjusting  member  so  as  to  urge  it 
toward  its  maximal  stroke  position.  This  spring 
is  counteracted  by  a  pressure  responsive  regulat- 
ing member  tending  to  return  the  stroke  adjust- 
i  lg  member  to  its  zero  position.  Thus,  the 
.spring  force  and  the  adjusting  force  balance  one 
another  at  a  certain  pressure  determined  by  the 
spring  force.  If  the  pressure  decreases  on  ac- 
count ©f  increased  pressure  fluid  consumption, 
the  spring  force  will  preponderate  and  shift  the 
stroke  adjusting  member  until  the  pump  due  to 
the  increased  pressure  fluid  amount  is  again  ca- 
pable of  maintaining  a  pressure  equalling  the 
force  of  the  spring.  The  object  of  the  present 
invention  consists  in  obtaining  a  desired  charac- 
teristic of  the  predetermined  pressure  course  in 
dependence  on  the  adjustment  of  the  stroke  ad- 
justing member.  It  may  for  instance  be  desir- 
able for  certain  purposes  to  maintain  constant 
the  predetermined  pressure  independent  of  the 
position  of  the  stroke  adjusting  member.  As 
however  the  tension  of  the  spring  decreases  at  in- 
creasing spring  displacement  and  increasing  dis- 
placement cf  the  stroke  adjusting  member,  re- 
spectively, this  object  may  not  be  attained  sim- 
ply by  means  of  a  spring  per  se.  The  inventive 
principle  consists  in  the  feature  that  the  points 
of  suspension  of  the  spring  are  so  chosen  as  to 
vary  the  effective  lever  arm  of  the  spring  in  re- 
sponse to  the  varying  displacement  of  the  stroke 
adjusting  member  in  such  manner  that  the  pre- 
determined pressure  course  may  be  chosen  ac- 
cording to  a  curve  which  is  independent  of  the 
spring  characteristic.  If  the  suspension  points 
of  the  spring  are  for  instance  chosen  in  such 
manner  that  the  effective  lever  arm  of  the  spring 
increases  in  proportion  to  the  increasing  dis- 
placement of  the  stroke  adjusting  member  and 
the  increasing  displacement  of  the  spring,  re- 
spectively, a  constant  rocking  moment  is  ob- 
tained at.  all  deflection  angles  of  the  stroke  ad- 
justing member  and  hence  regulation  onto  a  con- 
stant pressure  value  may  be  effected.  The  points 
of  application  of  the  spring  force  may,  however, 
also  be  chosen  in  such  a  way  that  the  effective 
lever  arm  of  the  spring  decreases  at  increasing 
deflecting  angles.  In  such  an  arrangement  the 
pump  is  rendered  capable  of  automatically  main- 


taining a  high  pressure  even  at  small  pressure 
fluid  amounts  and  a  lesser  pressure  decreasing 
according  to  a  predetermined  characteristic  at 
small  pressure  fluid  amounts.    Such  a  charac- 

>  teri?tic  is  for  instance  desirable  in  cases  where 
a  pressure  fluid  motor  is  fed  from  the  pump,  said 
motor  being  required  to  produce  great  force  at 
a  small  number  of  revolutions  and  a  lesser  force 
at  a  great  number  of  revolutions. 

K  An  essentially  different  characteristic  of  the 
pressure  development  is  obtained  if  in  further 
modification  of  the  embodiment  of  the  invention 
the  points  of  application  of  the  spring  force  are 
SO  chosen  that  the  effective  lever  arm  of  the 

3  spring,  and  hence  the  rocking  moment,  increases 
in  proportion  to  the  deflecting  angle  of  the  stroke 
adjusting  member.  In  such  cases  the  pump  nor- 
mally operates  with  maximum  stroke  volumes. 
As  soon,  however,  as  the  pressure  in  the  pressure 

l  conduit  exceeds  the  maximum  rocking  moment, 
the  stroke  adjusting  member  due  to  this  pre- 
ponderant pressure  suddenly  returns  to  the  zero 
position  and  the  pump  maintains  at  a  minimal 
pressure  fluid  amount  a  lesser  pressure  corre- 
sponding to  the  reduced  rocking  moment.  Now  as 
soon  as  this  pressure  drops  still  further  the  rock- 
ing moment  will  preponderate,  immediately  re- 
turning the  stroke  adjusting  member  to  its  max- 
imal stroke  position  until  the  process  described 

u  repeats  itself.  Such  a  pump  characteristic  is  for 
instance  required  for  retracting  gear  for  under- 
carriages, in  which  the  undercarriage  in  the  first 
instance  has  to  be  retracted  at  a  high  pressure 
and  subsequently  after  adjustment  has  to  be 

■j  maintained  in  the  retracted  position  at  lesser 
pressure.  In  all  arrangements,  in  which  the  ef- 
fective lever  arm  of  the  spring  increases  with  in- 
creasing deflection  angles,  it  is  advantageous  with 
respect  to  space  to  produce  the  rocking  moment 

"■  by  means  of  a  compression  spring. 

In  the  following  the  invention  is  explained  in 
detail  with  reference  to  the  embodiments  shown 
in  the  drawings,  in  which 
Fig.  1  shows  an  embodiment  of  a  spring  sus- 

'<  pension  in  which  a  constant  rocking  moment  is 
attainable  at  all  deflection  angles  of  the  stroke 
adiusting  member, 

Fig.  la  shows  the  same  arrangement  in  the 
zero  position  at  a  deflected  position  of  the  stroke 
adjusting  member,  and 

Fig.  2  discloses  a  mode  of  spring  suspension  in 
which  the  effective  lever  arm  of  the  spring  is  re- 
duced at  increasing  deflection  angles  of  the 
stroke  adjusting  member. 

3      Fig.  3  shows  an  embodiment,  in  which  the  ef- 
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fective  lever  arm  of  the  spring  increases  as  the 
deflection  angle  increases. 

Fig.  4  illustrates  an  embodiment  in  which  the 
tension  spring  of  the  embodiment  in  Fig.  3  is  re- 
placed by  a  correspondingly  connected  compres-  .-> 
sion  spring.   In  all  figures  the  reference  charac- 
ters stand  for  identical  parts. 

In  the  Figs.  1  and  la  the  numeral  I  denotes  a 
driving  shaft  of  a  driving  flange  2  supported  in  a 
casing  3  by  means  of  ball  bearings  4  and  5.  Pis-  10 
ton  rods  6  are  articulately  connected  to  the  driv- 
ing flange  2 ;  the  respective  piston,  provided  that 
the  axis  of  the  driving  flange  2  inclines  relative 
to  the  cylinder  block  8,  reciprocate  in  said  cylin- 
der block  8  which  is  arranged  in  a  carrier  7.  The  15 
follow-up  movement  of  the  cylinder  block  8  is  ad- 
vantageously effected  in  a  manner  already 
known,  namely  by  means  of  piston  rods  6  ar- 
ticulately connected  to  the  driving  flange  2. 
Through  the  piston  stroke  a  certain  amount  of  20 
pressure  fluid  is  pumped  from  a  pressure  fluid 
container  (not  shown)  into  a  conduit  10  via  a 
bore  9  in  a  control  surface  of  the  cylinder  block 
8,  the  amount  being  dependent  of  the  angle  of 
deflection  of  the  cylinder  block  carrier  relative  0.3 
to  the  driving  flange,  and  said  conduit  leading  to 
a  consumption  apparatus,  for  instance  a  pressure 
fluid  motor  (not  shown).  The  pressure  in  the 
conduit  1 0  further  acts  via  a  conduit  1 1  on  a  pis- 
ton 12  arranged  in  a  cylinder  13.  The  free  end  :;() 
14  of  the  piston  12  is  developed  as  a  piston 
rod  and  articulately  connected  at  15  to  the  car- 
rier 7  of  the  cylinder  block  8.  A  spring  16  is  se- 
cured at  the  same  point,  the  other  end  being 
fixed  on  the  casing  3  at  the  point  17.  The  ten-  35 
sion  of  the  spring  16  tends  to  deflect  the  cylinder 
block  8  together  with  its  carrier  7  about  the  pivot 
point  I!  8  and  is  counteracted  by  a  counterpressure 
acting  on  the  piston  1 2 . 

Be  it  assumed  that  the  cylinder  block  carrier  to 
7  is  deflected  by  a  certain  angle  for  producing  a 
certain  predetermined  pressure  as  shown  in  Fig. 
la.    This  position  of  the  cylinder  block  carrier 
corresponds  to  a  certain  pressure  value  in  the 
conduit  10  as  well  as  to  a  certain  rocking  mo-  45 
ment  exerted  by  the  piston  !2  via  the  conduit 
1 1  on  the  cylinder  block  carrier  7  and  a  certain 
countermoment  produced  by  a  spring  16,  the 
force  of  which  is  applied  below  the  lever  arm  h' . 
In  the  position  shown  these  two  moments  bal-  50 
ance  one  another  i.  e.  the  consumption  apparatus 
is  regulated  onto  a  certain  predetermined  pres- 
sure.   If  the  pressure  increases  in  the  conduit 
10.  the  piston  12  tends  to  reestablish  the  prede- 
termined in  the  conduit  10  by  adjusting  the  cyl-  55 
inder  block  carrier  7  at  a  reduced  angle  corre- 
sponding to  the  increased  fluid  pressure.  To 
this  position  corresponds  a  reduced  lever  arm  h' 
of  the  spring  but  an  increased  spring  tension, 
and  therefore  the  rocking  moment  of  the  spring  fi0 
remains  constant  so  that  the  stroke  adjusting 
member  upon  the  reattainment  of  the  predeter- 
mined pressure  resumes  the  illustrated  position. 
Contrary  to  this  the  cylinder  block  carrier  at  di- 
minishing pressure  in  the  conduit  10,  in  order  to  65 
restore  the  predetermined  pressure,  tends  to  as- 
sume a  more  deflected  position.  In  this  instance 
also  the  rocking  moment  of  the  spring  16  re- 
mains constant  as  the  lever  arm  h'  increases  in 
length  while  the  spring  force  decreases.  Thus  in  70 
every  position  of  the  cylinder  block  carrier  the 
spring  16  exerts  a  constant  rocking  moment 


thereon  requisite  for  regulating  onto  a  constant 
pressure. 

Fig.  2  shows  a  mode  of  spring  suspension  ac- 
cording to  which  the  rocking  moment  exerted 
by  the  spring  increases  as  the  angle  of  deflection 
decreases.  In  the  initial  position  of  zero  the 
lever  arm  h  is  operative.  In  the  deflected  posi- 
tion (dotted  spring)  the  reduced  lever  arm  h'  is 
operative.  This  is  due  to  the  fact  that  the  spring 
is  not — as  shown  in  Figs.  1  and  la — articulately 
secured  on  the  casing  3  but  at  a  point  1 9  outside 
the  casing.  A  characteristic  obtained  in  this  way 
is  desirable,  as  already  mentioned  at  the  begin- 
ning, where  a  pressure  fluid  motor  has  to  be  fed, 
said  motor  having  to  exert  great  force  at  a  small 
number  of  revolutions  and  inconsiderable  force 
at  a  large  number  of  revolutions.  The  pump 
illustrated  is  further  distinct  from  those  shown 
in  Figs.  1  and  la  in  that  the  moment  counteract- 
ing the  spring  16  is  not  produced  by  a  special 
piston  but  by  means  of  the  pivot  point  18'  of  the 
stroke  adjusting  member  being  eccentric  rela- 
tive to  the  axes  of  the  driving  flange  and  of  the 
cylinder  block.  Furthermore  the  control  surface 

20  contrary  to  that  of  the  above  mentioned  em- 
bodiment is  of  spherical  form  while  the  cylinder 
block  8  is  articulately  connected  with  the  driving 
flange  2  by  means  of  a  special  centering  member 

21  supported  by  means  of  a  spring  22. 

An  embodiment  in  which  the  effective  lever 
arm  of  the  spring  and  consequently  the  rocking 
moment  thereof  increases  at  increasing  angles 
of  deflection  is  shown  in  Fig.  3.  Here  also  the 
force  tending  to  shift  the  stroke  adjusting  mem- 
ber into  its  zero  position  is  produced  by  support- 
ing the  cylinder  block  7  eccentrically  at  18'.  The 
spring  force  16  is  on  the  one  hand  applied  to  the 
cylinder  block  carrier  7  at  (5  and  on  the  other 
hand  on  the  casing  3  at  23. 

As  mentioned  above  in  describing  the  mode  of 
operation  of  this  kind  of  pumps,  this  pump  is  op- 
erative in  but  two  positions,  namely  at  the  maxi- 
mal stroke  and  at  a  small  set  predetermined 
stroke,  while  it  is  inoperative  in  any  other  posi- 
tion. 

The  effect  obtained  according  to  Fig.  3  by 
means  of  a  tension  spring  16  may  be  obtained, 
as  shown  in  Fig.  4,  by  using  a  compression  spring 
24,  said  compression  spring  acting  on  the  one 
hand  on  the  stroke  adjusting  member  at  point 
1 5  and  on  the  other  hand  resting  against  a  fixed 
point  25.  The  operation  of  such  a  compression 
spring  will  be  apparent  from  above  description. 
The  use  of  such  a  compression  spring  cffers  ad- 
vantages in  so  far  as  it  can  be  easily  mounted  in 
the  pump  casing.  As  moreover  the  compression 
spring  can  act  centrically  on  the  cylinder  block 
carrier,  one  drawback  connected  with  the  use  of 
tension  springs  is  eliminated,  namely  that  two 
springs  must  be  provided  in  order  to  avoid  one- 
sided application,  said  springs  having  to  be  ar- 
ranged alongside  the  cylinder  block  (cfr.  Fig.  3) . 

As  already  mentioned,  the  figures  merely 
represent  embodiments  of  the  invention.  It  is 
of  course  possible  to  use  the  spherical  control  sur- 
face according  to  Figs.  2-4  in  the  embodiments 
according  to  Figs.  1  and  la.  Furthermore  the 
countermoment  according  to  Figs.  1  and  la  pro- 
duced by  a  special  piston  may  be  obtained  by 
excentric  support  of  the  stroke  adjusting  mem- 
ber as  shown  in  Figs.  2-4. 

HANS  MOLLY. 
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The  use  of  arseniates  in  general  for  the  exter- 
mination of  plant  injuring  insects  in  liquid  as 
well  as  in  powder  form  is  already  known.  The 
lead  arseniate  has  been  found  the  best  of  all  the 
arseniates  heretofore  known  as  it  is  very  active 
on  all  parasitic  insects  and  is  innocuous  to  the 
plants. 

The  lead  arseniate  is,  however,  generally  used 
in  the  liquid  state  that  is  to  say  in  suspension  in 
water  in  a  concentration  of  0.3 — 0.5%.  Experi- 
ments have  been  carried  on  for  using  the  lead 
arseniate  in  the  powder  state  in  view  of  avoiding 
transportation  of  water;  these  experiments  how- 
ever failed  to  succeed  as  the  lead  arseniate  owing 
to  its  particular  nature  and  its  poor  flowing  prop- 
erties is  not  suitable  for  spraying  while  when 
mixed  with  other  inert  diluting  substances  sepa- 
rates and  cannot  be  properly  applied.  The  lead 
arseniate  has  not  therefore  been  used  in  the 
powder  state  for  agricultural  purposes  and  calci- 
um arseniate  has  been  preferred,  which  is  a  flow- 
ing powder  and  can  therefore  be  easily  sprayed. 
Calcium  arseniate,  however,  is  far  less  active  than 
the  lead  arseniate  and  cannot  be  dusted  on  all 
plants,  as  it  generally  scorches  the  leaves. 

This  invention  has  for  its  object  a  process  for 
applying  the  lead  arseniate  in  the  powder  state 
to  plants,  which  complies  with  all  agricultural 
requirements.  It  has  been  found  that  when  the 
powder  of  lead  arseniate  is  mixed  in  a  small  quan- 
tity of  water  with  clays  of  colloidal  nature  and 
having  capillary  properties  very  hard  agglomer- 
ates are  obtained  when  dried,  which,  when 
ground,  produce  flowing  and  adhesive  powders, 
the  particles  of  which  are  of  equal  composition 
and  can  be  sprayed  without  risk  of  separation  of 
the  components.  As  colloidal  clays  having  capil- 
lary properties  it  has  been  found  suitable  to  use 
natural  or  chemically  activated  fullers  earth. 


The  composition  prepared  according  to  this  in- 
vention has  insecticidal  properties  owing  to  its 
lead  content  acting  through  ingestion  and,  more- 
over, in  view  of  the  capillary  properties  of  the 

5  agglomerate  possesses  a  remarkable  superficial 
activity,  so  that  it  may  be  largely  used  as  contact 
insecticide  when  dusted  on  the  insects.  This 
combined  capillary  and  poisonous  action  makes 
the  composition  suitable  for  exterminating  chew- 

10  ing  as  well  as  sucking  insects. 

The  new  arsenical  composition  according  to 
this  invention  can  therefore  be  used  in  powder 
state  sprayed  on  cultivated  plants,  mixed  with 
seeds,  disseminated  in  the  soil,  or  in  the  prepara- 

15  tion  of  baits. 

The  composition  according  to  this  application 
can  be  diluted,  before  or  after  having  been  ag- 
glomerated with  other  inert  insecticidal,  fungi- 
cidal, attractive,  repellent  or  similar  substances. 

20  Example. — 70  parts  by  weight  of  chemically 
activated  fullers  earth  and  30  parts  by  weight  of 
biplumbic  arseniate  containing  21%  of  arsenic 
are  introduced  into  a  mixer.  The  mixture  is  ad- 
mixed with  water  and  stirred  until  a  thick  homo- 

25  geneous  paste  is  obtained.  The  paste  is  ready 
for  use  after  3  hours  treatment  and  is  spread  on 
sheets  and  heated  to  the  temperature  of  120-125° 
C  until  it  is  fully  dried  and  hardened.  A  dry  and 
very  hard  agglomerate  is  obtained  which  is  then 

30  ground  in  a  ball  mill  to  pass  through  a  sieve  of 
7000  mesh  to  the  cm2.  A  very  fine  composition 
apparently  of  high  density  the  particles  of  which 
however  are  movable  on  one  another  is  obtained, 
which  contains  about  6,5%  of  arsenic.   This  com- 

35  position  is  very  effective  for  exterminating  chew- 
ing and  sucking  insects  attacking  olive  and  vine 
trees,  beets,  etc. 

CARLO  PAOLONI. 
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The  invention  relates  to  a  process  for  the  elec- 
trolytic production  of  opaque  layers,  similar  to 
enamel,  on  aluminium  and  its  alloys,  wherein  a 
continuous  and  alternating  current  is  used. 

Many  processes  for  producing  protection  layers 
on  aluminium  and  its  alloys  are  already  known, 
which  are  based  on  baths  of  anodic  oxidation, 
containing  salts  of  various  metals,  as  for  inst. 
titanium.  But  it  should  be  remarked,  to  this 
purpose,  that  the  titanium  salts,  as  titanium 
oxalate,  titanium  phosphate,  etc.,  on  the  tem- 
pertaure  and  electrochemical  operation  condi- 
tions, in  an  oxidation  bath,  and  patricularly  in 
the  anodic  oxidation  zones,  are  exti'emely  un- 
stable, and  the  bath  can  only  operate  on  normal 
conditions,  for  a  short  time. 

It  is  known  from  other  part,  that  the  bleaching 
and  the  opacity  of  the  layer  are  due  to  the 
titanium  oxhydrates  deposit,  which  are  to  be 
transformed  into  anhydres,  also  by  means  of 
thermical  treatments.  This  confirms  the  prob- 
ability of  a  progressive  depletion  of  the  bath 
and  hence  the  necessity  of  rigorous  and  contin- 
uous controls,  in  order  to  obtain  a  production  uni- 
formity. 

According  to  the  invention,  these  inconvenients 
are  avoided  and  it  is  allowed  to  form  protec- 
tion oxide  layers,  having  a  white-opaque  colour 
on  aluminium  and  its  alloys,  by  using  the  forma- 
tion of  such  crystalline  types  of  aluminium  ox- 
ide, as  to  make  entirely  opaque  its  surface. 

These  layers  may  also  be  apt  to  take  different 
colourings  when  immerged  in  colour  baths,  or 
when  a  reaction  of  the  same  with  special  chem- 
ical agents  takes  place. 

The  invention  is  substantially  characterised  by 
the  fact  that  the  bath  is  fundamentally  consti- 
tuted by  aqueous  solutions  of  ma^iesmm  or  zinc 
chromates.  separately  or  joined  with  other  soluble 
and  stable  salts  of  aforesaid  metals,  containing 
chromic  acid  in  such  sufficient  quantity  as  to 
entirely  keep  into  solution  said  salts. 

It  was  already  noted,  on  snecial  conditions, 
that  the  aqueous  solution  of  chromic  acid,  with- 
out other  addition,  succeeds  in  giving  a  layer  of 
half-opaque  white  oxide  on  aluminium  articles 
being  connected  with  the  positive  pole  of  a  source 
of  continuous  current  and  immersed  in  the  afore- 
said bath.  The  magnesium  and  zinc  salts  allow 
the  bath  to  always  produce  such  a  layer  of 


white-opaque  oxide  as  to  bring  off  from  the  sur- 
face any  metallic  appearance. 

The  layers  being  formed  on  the  hereinafter 
mentioned  conditions,  is  very  fire  proof  and  does 

5  not  crack  as  the  oxide  layers  bging  formed  by 
the  ordinary  processes,  when  the  same  are  sub- 
mitted to  a  high  tempertaure.  Moreover,  this 
layer  is  hard,  very  much  corrosion — abrasion — 
and  wearproof. 

10  The  bath,  according  to  the  characteristics  re- 
quired for  the  layer,  may  have  compositions  com- 
prised within  the  following  limits: 

Zinc  chromate  or  other  simple  or  compound  zinc 
salts:  from  0,5%  to  20%; 
15  Chromic  acid:  from  5%  till  saturation  in  dis- 
tilled water,  or 
Magnesium  chromate,  or  other  simple  or  com- 
pound magnesium  salts:  from  0,5%  to  20%; 
Chromic  acid:  from  5%  till  saturation  in  dis- 
20     tilled  water,  or 

Zinc  chromate  or  other  simple  or  compound  zinc 

salts:  from  0,5%  to  20%; 
Magnesium  chromate  or  other  simple  or  com- 
pound magnesium  salts:   from  0.5  to  20%; 
25  Chromic  acid:  from  5%  till  saturation  in  dis- 
tilled water. 

These  zinc  or  manesium  salts  may  be  added 
together  or  separately,  and,  for  certain  purposes, 
the  solution  of  chromic  acid  in  water  will  be  used 
30  with  the  addition  of  smallest  quantity  (5%)  of 
magnesium  as  well  as  of  zinc  salts.  The  same 
are  intended  to  operate  on  the  following  condi- 
tions of  tension,  current  density  and  tempera- 
ture: 

35 

Alternating  and  continuous  current  at  the  ten- 
sion from  10  to  25  Volts: 

Current  density:  from  1.8  to  2,5  Ampere  p.  square 
decimetre 
40  Temperature:  from  20°  to  80°  C. 

The  invention  comprises  of  course  also  the 
layers  obtained  by  the  before  described  process 
and  the  articles  provided  with  such  layers;  and 
it  is  understood  that  the  particulars  for  actuat- 
45  ing  the  invention  may  vary,  without  departing 
from  its  limits. 

CARLO  SONNINO. 
ANTONIO  SASSETTI. 
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The  present  invention  relates  to  a  preservative  and  gas  separator  to  catch  all  the  distillate.  The 

for  wood  or  the  like,  and  the  process  of  prepar-  noncondensable  gases  are  preferably  led  into  the 

ing  the  same,  and  more  particularly  to  a  wood  furnace  of  the  retort  after  leaving  the  condenser, 

preservative  comprising  the  distillation  products  A  typical  run  on  the  destructive  distillation  of 

resulting  from  the  destructive  distillation  of  5  cocoanut  shells  gives  after  an  overall  analysis 

cocoanut  (cocos  nucifera)  shells.  the  following  approximate  percentage  composi- 

An  object  of  this  invention  is  to  provide  a  wood  tion: 

preservative  which  is  also  an  insect  repellant,  Per  cent 

possessing  the  property  of  repelling  termites  or  Water,  acetic  acid,  methyl  alcohol  and  light 

the  like.  10     oils  74.15 

Another  object  is  to  provide  a  wood  preserva-       Creosote  and  carbolic  portions   8.29 

tive  which  when  applied  to  wood  easily  dries  and       Residue   6.29 

does  not  leach  out  upon  exposure  to  rain  or  sun.       Gases  and  losses   11.27 

Other  and  further  objects  and  advantages  of   

this  invention  will  be  apparent  from  the  follow-  15  100.00 

ing  description  thereof  and  from  the  claims  r    th     b      examplei  the  acetic  acid  metn  j 

appended  thereto.  ,   ».  ,     .,             .        .       .  i 

?L                ,.            ...  ....              .  .  alcohol,  oils,  creosote  and  carbolic  compounds 

The  preservative  constituting  the  present  in-       „  .    .  .  .  .        ,.    ,     ,  .,     , K, 

vention  comprises  the  combined  distillate  derived  *  w  *>™W*  ingredients  of  the  destruc- 

from  the  destructive  distillation  of  cocoanut  20  tived«tillation  product  of  cccoanut  shells  which 

shells,  and  comprising  primarily  pyroligneous  15  ,?otf  aAwfood  p[e*ertvative  and  an  insect  re' 

acids  and  tar,  which  subjected  to  fractional  dis-  pe"af-ont  ^     dls,tlUat*  comPnf s,  approxi- 

filiation  yield  methyl  alcohol,  acetic  acid,  light  mately  90%  ace} 1C  acnld-  methyl  alcohol,  and  oils 

and  heavy  oils,  carbolic  compounds  and  creosote.  and  approximately  10%  of  creosote  and  carbolic 

The  distillation  is  carried  on  in  a  retort  or  9*  compounds, 

other  suitable  distilling  apparatus.   The  cocoa-  lx\  bating  }he  wood  Wlth  th*  distillate,  the 

nut  shells,  preferably  dry,  are  placed  in  the  said  product  to  be  known  as  Nadeco  wood  preserva- 

retort  and  the  temperature  thereof  gradually  tive  conventional  methods  of  application  may  be 

raised  by  external  firing  until  the  gas  inside  the  employed    The  wood  preservative  may  be  ap- 

retort  reads  between  300°  C  to  550°  C.    This  tern-  ,rt  P  ed  °  1     W°°  Wlth  a  bl'USh'  °r  if  deeper  pene" 

perature  is  maintained  for  a  period  from  eight  Nation  of  the  product  is  desired,  the  wood  can 

to  twelve  hours.  oe  heated  and  the  preservative  applied  under 

It  is  to  be  understood  that  the  temperature  pressure, 
range  and  time  of  heating  referred  to  above  is  Tne  preservative  is  particularly  important  be- 
not  critical,  so  long  as  the  temperature  range  35  cause  it  dries  easily  after  application  to  the  wood, 
used  and  the  time  period  for  heating  are  sufficient  withstands  exposure  to  sun  and  rain  without  los- 
to  bring  about  the  destructive  distillation  of  the  ing  its  wood  preserving  and  insect  repelling 
cocoanut  shells  to  obtain  the  desired  distillate.  characteristics,  and  increases  resistance  of  the 

The  hot  gases  are  led  from  the  retort  or  car-  wood  to  the  rotting  effect  of  water, 

bonizing  chamber  through  a  suitable  condenser  40                            HILARION  G.  HENARES. 
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The  present  invention  relates  to  cellulose  solu- 
tions and  a  process  of  preparing  such  solutions. 

It  has  been  known  that  cellulose  may  be  dis- 
solved in  aqueous  solutions  of  quaternary  am- 
monium hydroxides,  for  example  in  aqueous  so- 
lutions of  quaternary  benzylammoniumhydrox- 
ides. 

We  have  now  found  that  solutions  of  quater- 
nary pyrrolidinium  hydroxides  are  especially 
suitable  for  dissolving  cellulose.  The  solutions 
obtained  are  clear  and  filterable  and  may  be 
stored  for  a  long  period  of  time. 

Quaternary  pyrrolidinium  hydroxides  are  eas- 
ily obtained  by  treating  N-substituted  pyrroli- 
dines with  mineral  acid  esters  of  aliphatic,  cyclo- 
aliphatic  or  araliphatic  alcohols,  e.  g.  alkyl  or 
aralkyl  halides,  dialkyl  sulfates  or  para-toluene 
sulfonic  acid  alkyl  esters,  and  saponifying  the 
quaternary  salts  obtained  with  water  in  the 
presence  of  metal  oxides  or  hydroxides,  such  as 
barium  hydroxide  or  silver  oxide. 

Generally  speaking,  the  range  of  concentra- 
tion within  which  the  pyrrolidinium  hydroxides 
are  effective  solvents  for  cellulose  is  from  about 
normal  to  4  normal.  The  pyrrolidinium  hydrox- 
ide may  be  dissolved  in  water  or  in  liquid  alco- 
hols or  in  mixtures  of  water  with  alcohols. 
These  solutions  are  capable  of  dissolving  cel- 
lulose at  normal  temperature  or  at  lower  tem- 
peratures, such  as  from  —10  to  10°  C.  Higher 
temperatures  may  also  be  used.  In  order  to  in- 
increase  the  solubility  of  cellulose  in  these  solu- 
tions, superatmospheric  pressure  may  be  em- 
ployed, for  example  by  applying  an  inert  gas, 
such  as  nitrogen,  under  high  pressure.  Dissolu- 
tion may  also  be  facilitated  by  using  mechani- 
cal means,  such  as  shaking  or  stirring  devices. 

The  cellulose  to  be  dissolved  may  be  of  natural 
origin  or  regenerated.  There  may  be  used  cot- 
ton linters,  bleached  sulfite  or  sulfate  cellulose, 
mechanical  wood  pulp,  regenerated  cellulose  such 
as  viscose  or  cuprammonium  artificial  fibres  or 
other  hydrated  cellulose. 


The  cellulose  solutions  prepared  may  be  used 
for  the  manufacture  of  fibres  or  foils  by  passing 
the  solutions  through  suitable  orifices  into  acid 
solutions.  Cellulose  sheets  may  also  be  prepared 
5  from  such  solutions  by  flowing  them  in  a  uni- 
form layer  on  a  plate  and  allowing  the  solvent 
to  evaporate. 

The  following  examples  will  further  serve  to 
illustrate  the  practice  of  our  invention.  The  in- 
10  vention,  however,  is  not  restricted  to  these  ex- 
amples.   The  parts  are  by  weight. 

Example  1 

5  parts  of  cotton  linters  are  added  to  100  parts 
15  of  a  3  normal  aqueous  solution  of  N.N-diethyl- 
pyrrolidinium  hydroxide.  The  mixture  is  al- 
lowed to  stand  at  0°  C,  while  shaking  it  from 
time  to  time,  until  there  is  obtained  a  clear,  pale 
yellow  solution.  Further  1.5  parts  of  cotton  lin- 
20  ters  may  be  dissolved  when  applying  the  solution 
to  linters  under  a  nitrogen  pressure  of  100  at- 
mospheres. 

Instead  of  N.N-diethylpyrrolidinium  hydroxide 
there  may  be  used  analogous  compounds  where- 
25  in  one  or  two  ethyl  groups  are  replaced  by  other 
alkyl  groups  such  as  methyl,  amyl,  hexyl  etc.  or 
by  the  benzyl  group. 


30 


35 


Example  2 


6  parts  of  cotton  linters  are  treated  in  the 
manner  described  with  100  parts  of  a  3  normal 
solution  of  N-propyl-N-ethylpyrrolidinium  hy- 
droxide. A  clear  solution  is  thus  obtained. 
When  working  under  a  pressure  of  100  atmos- 
pheres, 7  parts  of  linters  may  be  dissolved. 

Under  otherwise  identical  conditions  8  parts 
of  cotton  linters  may  be  dissolved  in  100  parts 
of  a  3  normal  aqueous  solution  of  N-butyl-N- 
ethyl  pyrrolidinium  hydroxide  under  normal 
40  pressure,  whereas  10  parts  of  linters  are  dissolved 
under  100  atmospheres  pressure. 

OTTO  HECHT. 

ERNST  GASSENMEIER. 
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This  invention  relates  to  bonded  refractories 
containing  substantial  amounts  of  magnesium 
orthosilicate.  It  is  known  to  manufacture  re- 
fractory building  materials  which  contain  sub- 
stantial amounts  of  magnesium  orthosilicate 
Mg2Si04  or  in  which  magnesium  orthosilicate  is 
the  main  constituent.  For  instance  such  re- 
fractory materials  have  been  made  from  natural 
olivine  rocks,  such  as  dunite.  Although  such  re- 
fractory materials  have  been  found  very  useful 
for  many  purposes,  there  are  certain  difficulties 
connected  with  the  use  of  magnesium  orthosili- 
cate refractory  material.  These  difficulties  con- 
sist mainly  in  a  disintegration  or  peeling  off  of 
the  refractory  bricks  or  shapes  after  prolonged 
service  at  very  high  temperatures,  especially  in 
the  roofs  of  open  hearth  furnaces.  According  to 
extensive  investigations  made  by  me,  this  spe- 
cial type  of  disintegration  is  found  to  be  due  to 
a  recrystallisation  of  the  magnesium  orthosili- 
cate near  the  heated  surface  of  the  refractory, 
the  recrystallized  portions  being  separated  by 
cracks  and  fissures  from  the  remainder  of  the  re- 
fractory bodies.  A  very  large  tonnage  of  refrac- 
tory bricks  is  consumed  annually  for  building 
of  roofs  of  open  hearth  furnaces  and  for  more 
than  ten  years  it  has  been  considered  of  much 
importance  to  make  improved  refractories  for  that 
purpose,  instead  of  the  silica  brick  now  mostly 
in  use.  Also  for  other  purposes,  such  as  for  in- 
stance electric  arc  furnaces  it  is  very  desirable 
to  make  improved  refractories,  for  instance  as  a 
substituted  for  chrome-magnesite  brick. 

While  until  now  commercial  refractory  prod- 
ucts containing  natural  substances  rich  in  mag- 
nesium orthosilicate  such  as  olivine  rock  as  a 
substantial  or  main  constituent  have  been  made 
from  comminuted  raw  materials  in  such  a  man- 
ner that  the  fired  products  have  a  porosity  of 
about  25  to  30  percent  by  volume,  or  even  more, 
the  present  invention  is  based  upon  the  discovery 
that  the  disadvantage  of  peeling  off  can  be  sub- 
stantially reduced  or  avoided  if  a  highly  refrac- 
tory product  is  made  which  is  less  porous  than 
the  magnesium  orthosilicate  refractories  which 
have  been  used  commercially  hitherto. 

Ossasionally  relatively  dense  products  contain- 
ing magnesium  orthosilicate  have  been  made  on 
an  experimental  scale.  Such  products,  having 
apparent  porosities,  for  instance  between  about 
18  and  24  per  cent  by  volume  have  been  described; 
however,  such  products  have  been  made  with  in- 
corporation of  excessive  amounts  of  substances 
acting  as  fluxes,  such  as  sodium  silicate  in  ex- 
cess of  2  per  cent  by  weight,  or  highly  aluminous 
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cement  in  excess  of  5  per  cent  by  weight,  thereby 
deteriorating  the  refractory  properties  to  such 
a  degree  that  commercial  use  for  usch  purposes 
as  for  basic  open  hearth  furnaces  roofs  has  been 
impossible.  Dense  magnesium  orthosilicate  has 
been  made  on  an  experimental  scale  from  hy- 
drous silicates  by  heating  them  to  a  temperature 
of  excessive  shrinkage,  thereby  destroying  the 
shape  of  the  products,  thereby  rendering  the  proc- 
ess useless  for  the  production  of  bonded  refrac- 
tories. 

Satisfactory  products  according  to  the  present 
invention  are  being  obtained  if  porosity  is  re- 
duced to  not  more  than  22  per  cent  by  volume, 
as  measured  in  the  usual  manner  by  means  of 
immersing  the  shaped  product  in  a  liquid  and 
afterwards  measuring  the  amount  of  liquid  ab- 
sorbed. Thus  the  "apparent  porosity"  is  found 
which  for  practical  purposes  gives  a  satisfactory 
measure. 

Very  much  better  results  are  being  achieved 
with  products  the  apparent  porosity  of  which 
does  not  exceed  20  per  cent  by  volume.  It  has 
been  found  that  highly  refractory  forsterite  prod- 
ucts can  be  regularly  manufactured  according  to 
methods  described  in  the  following,  and  such 
products  having  a  volume  porosity  of  less  than  20 
per  cent,  for  instance  about  18  or  19  per  cent, 
give  excellent  results  in  practice.  It  has  been 
found  possible  to  manufacture  such  products 
which  have  a  volume  porosity  less  than  15  per 
cent  and  even  down  to  about  10  per  cent.  For 
most  purposes,  however,  such  products  having  an 
apparent  volume  porosity  of  between  15  and  20 
per  cent  have  been  found  to  be  preferable. 

According  to  the  present  invention,  refractory 
materials  containing  substantial  amounts,  for  in- 
stance more  than  50  per  cent  by  weight,  of  mag- 
nesium orthosilicate  can  be  made  which  are  con- 
siderably more  resistive  against  destruction  dur- 
ing prolonged  service  at  extremely  high  tem- 
peratures, than  previous  refractories  of  the  same 
or  similar  chemical  composition,  and  also  other 
important  properties,  such  as  the  cold  crushing 
strength  and  resistivity  against  thermal  shock, 
are  materially  improved  by  the  same  method. 

For  other  non-plastic  refractories,  such  as 
chromite  or  magnesite,  the  manufacture  of  dense 
products  has  been  satisfactorily  made  by  means 
of  a  combination  of  grading  the  grains  sizes  and 
moulding  under  high  hydraulic  pressures,  such 
as  600  or  1000  kg.  per  sq.  cm.  For  refractories 
containing  substantial  amounts  of  granular  com- 
minuted dunite  rock  such  a  procedure  cannot  be 
recommended,  because  the  hard  grains  are  so 
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brittle  that  they  are  crushed  under  liigh  pres- 
sures, thereby  impairing  the  strength  of  the  prod- 
ucts. 

Therefore,  one  cannot  adopt  methods  as  used 
for  other  ncn-plastic  refractories,  but  it  has  been 
found  possible  to  make  satisfactory  dense  bricks 
having  magnesium  orthosilicate  as  the  main  con- 
stituent, by  methods  of  combined  densifying  ef- 
fect of  several  measures  such  as  elimination  of 
certain  objectionable  constituents,  reduction  of 
moisture  and  shrinkage  of  shaped  prcducls  by 
means  of  firing. 

As  the  refractories  concerned  are  intended  for 
service  at  very  high  temperatures  such  as  in  roofs 
of  open  hearth  furnaces,  they  must  conform  to  a 
high  standard  or  refractoriness,  corresponding  to 
a  temperature  of  failure  under  load  of  not  less 
than  1500°C,  the  load  being  25  lbs.  per  square 
inch,  according  to  the  procedure  of  the  American 
Society  for  Testing  Materials.  Only  a  slight  com- 
pression under  load  at  1500°  C.  may  be  permitted. 
It  therefore  is  important  to  exclude  from  the 
method  of  manufacture  any  steps  impairing  the 
refractoriness,  even  if  such  steps  might  be  apt 
to  decrease  porosity.  I  have  found  that  incor- 
poration of  such  bonding  substances  as  alkaline 
compounds,  such  as  sodium  silicate,  and  com- 
pounds of  alumina,  such  as  clay,  kaolinite,  Laux- 
ite,  aluminous  cement,  have  a  special  fluxing  ef- 
fect upon  substances  rich  in  magnesium  ortho- 
silicate,  and  in  the  manufacture  of  products  ac- 
cording to  the  present  invention,  these  substances 
must  be  avoided  or  their  amount  must  at  least 
be  restricted  to  a  minimum,  preferably  not  ex- 
ceeding in  aggregate  1  per  cent  of  the  dry  batch. 

I  have  also  found  that  the  incorporation  of 
solid  hydrates  such  as  magnesium  hydroxide,  or 
solid  easily  hydratable  substances  such  as  caustic 
magnesium  oxide  is  objectionable  in  the  manu- 
facture of  products  of  low  porosity  according  to 
the  present  invention,  as  the  presence  of  such 
substances  in  the  batch  causes  high  porosity  of 
the  products  under  service  conditions.  For  man- 
ufacture of  ordinary  forsterite  refractories,  caus- 
tic magnesium  oxide  is  well  apt,  but  for  practic- 
ing the  present  invention,  the  caustic  oxide  has 
to  be  replaced  by  other  types  of  magnesium  ox- 
ide, such  as  dead  burned  or  sintered  or  fused 
magnesite  which  is  less  easily  hydrated.  The 
word  "dead  burned  magnesite"  in  the  following 
also  means  its  equivalents  "sintered  magnesite" 
and  "fused  magnesite."  The  amount  of  dead 
burned  magnesite  preferably  shall  not  exceed 
about  35  per  cent  by  weight  of  the  fines  and  in 
most  cases  preferably  shall  not  exceed  about  25 
per  cent  by  weight  of  the  fines. 

The  amount  of  solid  hydrates  and  of  easily 
hydratable  substances  shall  be  kept  as  low  as 
possible  and  shall  preferably  not  exceed  in  aggre- 
gate 2  per  cent  by  weight  of  the  refractory.  The 
amount  of  uncalcined  serpentine,  if  present  in 
the  finely  divided  parts  of  the  batch,  preferably 
shall  not  exceed  5  per  cent  by  weight  of  the  dry 
entire  batch  and  shall  be  kept  as  low  as  practi- 
cally possible.  Generally  it  is  recommended  for 
the  manufacture  according  to  the  present  inven- 
tion to  use  dunite  rocks  which  are  poor  in  hy- 
drated magnesium  silicates,  and  it  is  recom- 
mended to  avoid  the  incorporation  of  these  and 
other  hydrosilicates.  The  incorporation  of  such 
substances  as  clay,  kaolinite,  bauxite  is  not  only 
harmful  because  they  contain  alumina,  but  also 
because  they  are  hydrosilicates,  respectively  hy- 
drates. The  incorporation  of  aluminous  cement 
is  objectionable  as  it  is  also  an  easily  hydratable 


substance,  tending  to  increase  porosity  of  the 
fired  products. 

The  disintegration  and  grading  of  raw  mate- 
rials generally  can  be  made  in  the  same  manner 

5  as  in  the  manufacture  of  known  refractories  con- 
taining magnesium  orthosilicate.  The  batch  is 
made  in  part  from  granular  material,  for  in- 
stance having  a  grain  size  between  0.3  and  8.0 
mm.,  and  in  part  from  finely  subdivided  material 

is  in  amount  sufficient  to  fill  the  spaces  between 
the  particles  of  the  granular  material.  There- 
fore the  dry  batch  according  to  the  present  in- 
vention preferably  should  contain  at  least 
25  per  cent  by  weight  of  finely  divided  material 

]  5  to  75  per  cent  by  weight  of  granular  material, 
preferably  at  least  30  per  cent  of  fine  material. 
An  upper  limit  of  the  relative  amount  of  fine 
material  cannot  be  given  absolutely,  but  the 
very  best  results  are  being  obtained  with  amounts 

.,)  of  the  finely  divided  materials  not  exceeding  60 
per  cent  by  weight  and  preferably  not  exceeding 
45  per  cent  by  weight  of  the  entire  material  of 
the  dry  refractory.  The  balance  of  the  refrac- 
tory comprises  granular  material,  the  weight  per- 

.  -  centage  of  which  are  between  40  and  75  per  cent, 
preferably  between  55  and  70  per  cent  of  the 
refractory,  excellent  results  having  been  ob- 
tained with  60-65  per  cent  of  granular  material 
and  40-35  per  cent  of  finely  divided  material. 

The  finely  divided  material  preferably  has  to 
be  finely  subdivided,  for  instance  in  milling  it  in 
ball  mills  and  the  like,  either  by  dry  or  wet  mill- 
ing to  particle  sizes,  for  instance  between  about 
0.2  mm.  and  colloidal  dimensions,  such  as  0.001 
5  mm.,  or  between  0.2  mm.  and  about  0.01  mm., 
these  numbers,  however,  being  mentioned  only 
as  examples,  not  as  limitations. 

The  granular  fraction  of  the  most  important 
refractories  according  to  the  present  invention 
consists  mainly  or  substantially  of  substances 
rich  in  magnesium  orthosilicate  such  as  com- 
minuted natural  olivine  rock,  especially  dunite 
poor  in  iron  compounds,  or  for  instance  of  dense 
synthetic  forsterite.    The  more  finely  commi- 

45  nuted  constituents  cf  the  refractory,  according 
to  the  present  invention,  consist  of  refractory 
subitances  which  are  stable  at  high  tempera- 
tures in  contact  with  magnesium  orthosilicate. 
Such  substances  are,  besides  magnesium  orthosil- 
icate  itself,  or  finely  subdivided  dunite  rock,  sub- 
stances such  as  magnesium  oxide.  MgO,  and  cer- 
tain refractory  spinels,  especially  those  spinels 
which  contain  only  subordinate  amounts  of  alu- 
mina or  are  free  from  alumina,  such  as  mag- 
nesium  ferrite  MgFe204.  magnesium  chromite, 
MgCr204,  and  chromite  ores,  preferably  such 
chromite  ores  which  contain  not  more  than  about 
12-14  per  cent  by  weight  of  AI2O3.  Each  of 
those  possible  components  of  the  finely  subdivid- 

i  0  ed  fractions  of  the  raw  materials  may  be  used 
as  the  sole  or  the  dominating  constituent  of  the 
matrix  between  the  granules  or  of  the  filling  be- 
tween the  granules,  or  there  may  be  used  any 
binary  mixture,  containing  two  of  those  compo- 

('")  nents,  for  instance  magnesium  oxide  and  chro- 
mite ore  or  magnesium  ferrite  as  described. 
Again,  mixtures  of  fines  containing  more  than 
two  components  may  be  used  containing  at  the 
same  time  magnesium  orthosilicate.  magnesium 

70  oxide  and  for  instance  chromite  ore  poor  in 
alumina. 

The  amount  of  moisture  which  is  incorporated 
into  the  batch  for  plastifying  it  prior  to  the 
moulding  or  prior  to  other  processes  of  making 
75  consolidated  bodies,  such  as  bricks,  shapes,  lin- 
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ings,  has  to  be  limited  not  to  exceed  about  6  per 
cent  by  weight  of  the  total  weight  of  the  dry 
refractory  and  it  shall  preferably  be  less  than  5 
per  cent  by  weight,  such  as  for  instance  between 
3  and  5  per  cent  by  weight.  As  the  minimum 
amount  of  moisture  which  is  necessary  for  plasti- 
fying  is  dependent  upon  the  exact  composition 
and  particle  grading  of  the  batch,  it  is  recom- 
mendable  to  find  that  minimum  percentage  by 
separate  tests,  as  I  have  found  that  each  per 
cent  of  moisture  in  excess  of  that  minimum 
causes  about  3  per  cent  increase  of  porosity. 
The  word  "moisture"  means  such  substances  as 
water,  aqueous  solutions,  other  liquids  and  solu- 
tions such  as  for  instance  oils.  For  effecting  the 
cold  bonding  of  the  shaped  products  bonding 
materials  known  in  the  art  of  making  refrac- 
tories may  be  used,  such  as  cellulose  waste  liq- 
our  (lignine  liquor),  solutions  of  molasses,  tre- 
acle, and  very  small  amounts  of  boric  acid,  the 
last  substance  restricted  to  less  than  0.5  per 
cent  of  the  weight  of  the  dry  refractory.  A 
very  useful  bonding  material  is  a  solution  of  mag- 
nesium chloride,  especially  when  the  finely  di- 
vided fractions  of  the  refractory  contain  mag- 
nesium oxide.  The  magnesium  chloride  has  a 
bonding  effect  on  dead  burned,  sintered  or  fused 
magnesium  oxide,  when  used  in  accordance  with 
the  present  invention;  in  earlier  manufacture 
the  presence  of  caustic  magnesium  oxide  has 
been  considered  to  be  preferable  for  that  type 
of  chemical  bonding.  The  amount  of  MgCb  has 
to  be  small,  preferably  between  0.1  and  0.5  per 
cent  by  weight  of  the  dry  refractory. 

Some  difficulty  may  arise  in  mixing  a  very  small 
amount  of  moisture,  for  instance  3  or  4  per  cent 
by  weight  of  the  dry  refractory  batch,  intimate- 
ly with  the  refractory  substances,  composed  of 
granular  material  and  of  finely  divided  material. 
It  has  been  found  that  one  suitable  manner  of 
incorporating  the  whole  or  part  of  the  moisture 
into  the  batch  is  as  follows:  A  fraction  of  the 
dry  materials  is  wet  milled  together  with  the 
whole  or  part  of  the  moisture  in  order  to  form 
a  finely  milled  pulp  containing  that  amount  of 
moisture  which  is  sufficient  or  nearly  sufficient 
for  plasticising  the  batch.  This  wet  pulp  is  then 
mixed  with  the  dry  materials.  In  some  cases  it 
is  preferable  to  use  another  part  of  the  moisture 
to  moisten  the  granular  fractions  and  afterwards 
to  mix  the  moistened  granular  fractions  with 
the  moistened  fines.  In  many  cases  it  is  found 
advantageous  to  have  about  one  sixth  to  one 
half  of  the  fines  wet  milled,  preferably  about 
one  third  of  the  fines,  with  an  amount  of  mois- 
ture which  corresponds  to  about  2.5  to  4.5  per 
cent  by  weight  of  the  total  dry  materials  of  the 
refractory.  In  wet  milling  such  substances  as 
magnesium  oxide  care  must  be  taken  to  avoid 
the  formation  of  objectionable  amounts  of  mag- 
nesium hydroxide  and  magnesium  carbonate. 
Wet  milling  therefore  has  to  be  limited  to  a 
short  time,  for  instance  it  has  been  found  that 
milling  of  sintered  magnesite  in  water  for  4 
hours  in  a  ball  mill  does  not  form  objectionable 
percentages  of  magnesium  hydroxide,  if  not  more 
than  10  per  cent  by  weight  of  such  wet  milled 
magnesite  is  incorporated  into  the  refractory  and 
if  the  wet  milled  materials  are  worked  up  with- 
in about  3  days  after  the  wet  milling,  these 
data  being  mentioned  as  an  example,  not  as  a 
limitation. 

In  order  to  obtain  as  dense  a  packing  as  pos- 
sible, within  the  limits  of  commercial  economy, 
the  effects  of  moulding,  ramming,  jolting,  vi- 


brating, pressing  or  hydraulic  pressing  can  be 
used  in  the  making  of  shaped  products  from  the 
batch,  according  to  methods  well  known  in  the 
art  of  making  refractories.  In  most  cases  such 
5  moderate  hydraulic  pressures  as  between  100  and 
300  kg.  per  sq.  cm.  have  been  found  to  be  most 
satisfactory  for  manufacturing  excellent  prod- 
ucts in  combination  with  the  other  steps  of  man- 
ufacture according  to  the  present  invention. 
10  Higher  pressures,  for  instance  up  to  1000  kg./cm.2 
may  be  recommended  only  in  some  cases  for 
products  containing  less  than  60  per  cent  by 
weight  of  granular  material,  as  the  brittle  gran- 
ules otherwise  are  apt  to  be  crushed.  Also  the 
15  high  initial  costs  for  high  pressure  hydraulic 
equipment  and  the  heavy  wear  on  the  moulds 
in  the  case  of  very  hard  materials  such  as  dunite 
make  it  preferable  not  to  operate  with  excessive 
pressure. 

2o  The  shaped  products  have  to  be  dried  and 
burned.  In  some  cases  the  unfired  products 
can  be  shipped  and  firing  effectuated  in  the  fur- 
naces where  the  products  are  being  utilized. 
Chemically  bonded  unfired  products,  manufac- 

2.-,  tured  according  to  the  present  invention,  as  well 
as  the  fired  products  can  be  used  in  manners 
known  to  the  art  for  constructing  furnaces  and 
the  like,  for  instance  reinforced  by  metallic  man- 
tles, sheaths  or  plates,  which  wholly  or  in  part 

;;o  cover  the  refractory  shaped  bodies  or  are  in- 
serted between  the  refractory  bodies.  Thereby 
the  expensive  step  of  firing  to  very  high  tem- 
peratures is  avoided.  The  products  in  that  case 
can  be  shipped  either  unfired  or  after  firing  to 

:>.-,  comparatively  moderate  temperatures,  sufficient 
to  ensure  a  ceramical  bond. 

In  most  cases  it  is  preferable  to  include  the 
process  of  firing  in  the  manufacture;  that  is  es- 
pecially the  case  if  a  further  reduction  of  porosity 

40  shall  be  effectuated  by  means  of  firing  to  such 
temperatures  at  which  shrinkage  of  the  shaped 
products  takes  place.  In  such  cases  the  process 
of  burning  has  to  include  heating  to  shrinkage 
temperatures  which  for  these  highly  refractory 

45  products  I  have  found  to  be  between  1550°  and 
1730°  C.  The  temperature  and  duration  of  fir- 
ing depend  somewhat  on  the  exact  composition 
of  the  refractory  and  have  to  be  found  by  means 
of  separate  test.   In  manufacture  of  refractories 

50  containing  considerable  amounts  of  magnesium 
orthosilicate,  such  as  refractories  containing 
more  than  50  per  cent  by  weight  of  dunite,  sub- 
stantial shrinkage  during  commercial  firing  of 
shaped  bodies  hitherto  has  been  carefully  avoid- 

55  ed,  because  of  the  risk  of  objectionable  deforma- 
tion during  such  firing.  I  have  found,  however, 
that  refractories  made  according  to  the  present 
invention,  containing  neither  objectionable  bond- 
ing materials  nor  hydrates  or  easily  hydratable 

60  substances  and  comprising  a  large  percentage 
of  granular  comminuted  dunite,  especially  from 
55-65  per  cent  by  weight,  besides  finely  milled 
material  prepared  and  moulded  as  described,  can 
be  subjected  to  considerable  shrinkage  by  means 

65  of  firing  without  objectionable  deformation  of 
the  shapes,  the  allowable  shrinkage  amounting 
up  to  more  than  2  or  even  more  than  4  per  cent 
by  volume.  By  such  firing  shrinkage  the  porosity 
can  be  reduced  considerably.   The  process  of  fir- 

70  ing  can  be  made  in  oxidizing,  neutral  or  reduc- 
ing atmosphere;  most  effective,  under  same  con- 
ditions of  temperature,  is  heating  in  reducing 
atmosphere.  Excessive  shrinkages,  for  instance 
in  excess  of  10  per  cent  by  volume,  are  not  to  be 

75  recommended. 
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There  are  thus  several  steps  in  the  process 
of  manufacturing  which  are  either  necessary  or 
useful  for  obtaining,  in  accordance  with  the  pres- 
ent invention,  a  highly  refractory  bonded  prod- 
uct having  low  porosity,  from  raw  materials  con- 
taining magnesium  orthosilicate,  especially  from 
such  materials  which  comprise  not  less  than  50 
per  cent  by  weight  of  magnesium  orthosilicate. 

The  first  step  is  the  selection  of  suitable  raw 
materials,  avoiding  hydrates,  easily  hydratable 
materials  and  avoiding  certain  bonding  materials 
which  hitherto  have  been  common  constituents 
of  forsterite  refractories. 

The  second  step  is  a  suitable  grading  of  grain 
sizes,  including  a  large  percentage  of  granular 
material,  such  as  comminuted  dunite  rock.  This 
second  step  is  not  materially  different  from 
earlier  manufacture  of  forsterite  refractor'es. 

The  third  step  is  the  incorporation  of  a  strict- 
ly limited  amount  of  moisture  into  the  batch. 

The  forth  step  is  the  making  of  shaped  bodies 
from  the  batch. 

The  fifth  step  is  the  drying  of  shaped  bodies. 

The  sixth  step  is  the  firing  of  the  dried  shaped 
bodies,  including  a  process  of  shrinkage  which 
has  not  hitherto  been  used  for  manufacture  of 
commercial  forsterite  refractories. 

Examples 

I:  An  olivine  rock  (dunite)  having  a  composi- 
tion of  approximately  42  per  cent  by  weight  of 
Si02,  49  per  cent  of  MgO,  7  per  cent  of  FeO.  1 
per  cent  of  CnCh,  1  per  cent  of  H_>0.  's  com- 
minuted to  grain  sizes  between  0.3  and  0.6  mm. 
for  the  granular  material  and  to  finely  milled 
material  for  the  fine  particles.  The  finely  milled 
material,  prepared  by  milhng  in  a  ball  mill,  has 
to  pass  90  per  cent  by  weight  through  a  screen  of 
0.08  mm.  mesh  width.  A  batch  is  provided  from 
60  parts  by  weight  of  the  granular  material,  40 
per  cent  by  weight  of  the  finely  milled  material 
and  4  parts  by  weight  of  water  and  1  part  by 
weight  of  concentrated  cellulose  waste  liquor 
(lignine  liquor).  The  mixture  of  water  and  cel- 
lulose waste  liquor  is  used  in  such  a  manner  that 
1.5  parts  of  the  liquid  is  used  for  moistening  the 
granular  material,  3.5  parts  by  weight  of  liquid 
are  used  for  moistening  the  finely  divided  mate- 
rial. After  moistening  the  granular  and  fine  ma- 
terial are  mixed  thoroughly,  the  batch  is  moulded 
into  bricks  in  a  hydraulic  press  under  a  load  of 
250  kg/cm2.  The  bricks  are  dried  and  then  fired 
at  a  temperature  of  1580°  C.  for  five  hours.  After 
cooling  a  shrinkage  of  6  per  cent  by  volume  is  ob- 
served. The  burnt  brick  has  a  volume  porosity 
of  21  per  cent.  After  burning  for  9  hours  at  1700^ 
C.  the  burnt  brick  has  a  volume  porosity  of  12 
per  cent. 

2.  The  same  dunite  rock  as  in  Example  1.  is 
comminuted  to  give  a  granular  material  ranging 
in  grain  size  between  0.5  and  4.0  mm.,  particles 
of  the  same  rock  which  are  less  than  0.5  mm. 
are  used  for  preparing  the  finely  divided  mate- 
rial. Dry  milled  fines  are  prepared  in  a  ball  mill 
to  pass  85  per  cent  through  a  screen  of  0.1  mm. 
openings.  Wet  milled  fines  are  prepared  in  a 
ball  mill  from  3  parts  by  weight  of  dunite  and  1 
part  by  weight  of  a  solution,  made  by  dissolving 
20  grams  boric  acid,  H3BO3,  and  100  grams  of 
sugar  molasses  per  1000  grams  of  water.  The  wet 
milling  results  in  a  pulp.  The  batch  is  made  in 
the  following  manner:  65  parts  by  weight  of  the 
granular  dunite  are  moistened  by  1  part  by  weight 
of  the  solution  of  molasses  and  boric  acid  de- 
scribed.   A  mixture  is  made  from  25  parts  by 


weight  of  dry  dunite  fines  and  13.3  parts  by  weight 
of  the  wet  dunite  pulp,  then  the  wet  fines  and 
the  wet  granular  material  are  mixed,  the  result- 
ing batch  containing  about  3.8  per  cent  by  weight 
">  of  moisture.  The  batch  is  moulded  into  shaped 
bodies  under  a  pressure  of  300  kg/cm2.  The  dried 
shapes  having  a  porosity  of  20  per  cent  by  vol- 
ume can  be  used  directly  for  the  lining  of  fur- 
naces and  the  like,  without  previous  firing. 

1"  3.  A  dunite  sand  containing  42  per  cent  SiO;, 
47  per  cent  MgO.  8  per  cent  FeO,  1  per  cent  CrcOs, 
0.5  per  cent  CaO,  1.5  per  cent  H2O  is  provided  in 
grain  sizes  between  0.3  and  4.5  mm.  to  give  a 
dense  packing  according  to  the  Fuller  curve.  60 

l.">  parts  by  weight  of  such  granular  dunite  sand  and 
40  parts  by  weight  of  a  finely  divided  material 
are  used,  which  finely  divided  material  consists 
of  comminuted  dunite  sand  75  per  cent  by  weight, 
dead  burned  magnesite  25  per  cent  by  weight. 

_n  The  composition  of  the  dead  burned  magnesite 
is  93  per  cent  MgO,  3  per  cent  Fe203,  2  per  cent 
Si02,  1  per  cent  CaO  and  1  per  cent  loss  by  firing. 
The  mixture  of  fines  is  milled  for  three  hours  in 
a  ball  mill.  The  milled  fines  are  moistened  with 
a  solution  of  200  grams  of  magnesium  chloride 
hydrate,  MgCl2.6H20.  in  1000  grams  of  water, 
using  3  parts  by  weight  of  that  solution  per  100 
parts  by  weight  of  fines,  100  parts  by  weight  of 
the  granular  material  are  moistened  with  2  parts 
i  by  weight  of  the  same  solution.  Afterw  ards  mois- 
tened fines  and  moistened  granular  material  are 
thoroughly  mixed,  moulded  into  shapes  under  a 
pressure  of  260  kg/cm2.  The  shapes  are  dried  at 
temperatures  up  to  130'  C.  and  fired  at  1650  C. 

:;->  after  cooling  the  shrinkage  is  found  to  be  about 
3  per  cent  by  volume.  The  fired  refractory  build- 
ing material  has  a  volume  porosity  of  19  per  cent. 

4.  A  refractory  building  material  is  made  from 
dunite  rock,  described  in  Example  1,  the  dead 
burned  magnesite  described  in  Example  3  and  a 
chromite  ore,  containing  49  per  cent  C1-2O3,  13 
per  cent  AI2O3.  20  per  cent  iron  oxides.  14  per  cent 
MgO.  4  per  cent  Si02.  The  granular  material  is 
made  from  comminuted  dunite,  grain  size  be- 

ir,  tween  0.5  and  4.0  mm.  The  fine  material  is  com- 
posed from  20  per  cent  by  weight  of  dead  burned 
magnesite  and  80  per  cent  by  weight  of  chromite 
ore.  The  mixture  of  magnesite  and  chromite  ore 
is  milled  in  a  ball  mill  until  90  per  cent  pass  a 

">o  screen  of  1.0  mm.  mesh  openings.  For  moisten- 
ing the  fines  and  the  granular  material  a  solu- 
tion of  200  grams  magnesium  chloride  hydrate. 
MgCb.6H20.  per  100  grams  of  water  is  used.  For 
making  the  batch  60  parts  by  weight  of  granular 

.">")  material  and  40  parts  by  weight  of  finely  milled 
material  are  used.  The  60  parts  by  weight  of 
granular  material  are  moistened  with  1  part  by 
weight  of  the  magnesium  chloride  solution,  the 
40  parts  of  fines  are  moistened  with  3.8  parts  by 

co  weight  of  the  same  solution,  afterwards  granules 
and  fines  are  intimately  mixed,  then  moulded  into 
bricks  under  a  pressure  of  260  kg  cm-,  dried  at 
130c  C.  for  24  hours,  then  fired  at  1650"  O.  that 
maximum  temperature  being  held  for  8  hours. 

US  After  burning  no  measurable  volume  shrinkage 
is  found,  however;  due  to  the  absence  of  objec- 
tionable hydrates  and  the  limited  amount  of 
plasticising  liquid,  the  porosity  cf  the  product  is 
only  19  per  cent  by  volume.   If  the  same  type  of 

70  brick  is  fired  at  1720°  C.  for  8  hours,  the  volume 
shrinkage  is  found  to  be  5  per  cent  and  the  poros- 
ity of  the  burned  product  is  14  per  cent  by  volume. 

5.  The  raw  materials  and  the  manner  of  manu- 
facture are  the  same  as  in  Example  4,  the  only 

7">  difference  being  that  the  brick  and  other  shapes 
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are  used  after  moulding  and  drying,  without  hav- 
ing been  fired,  the  porosity  of  the  unflred  brick 
being  19  per  cent  by  volume. 

6.  The  same  raw  materials  are  used  as  in  Ex- 
ample 4,  also  the  same  manner  of  manufacture,  5 
the  only  difference  from  Exampi:  4  being  that  the 
finely  divided  material  is  composed  of  from  50 
per  cent  by  weight  of  chromite  ore,  30  per  cent 
by  weight  of  finely  divided  dunite  and  20  per  cent 
by  weight  of  dead  burned  magnesite.  1 0 

These  examples  have  illustrated  some  impor- 
tant types  of  refractories  which  may  be  manufac- 
tured according  to  the  present  invention.  How- 
ever, the  manufacture  and  use  of  refractories  of 
low  porosity  containing  substantial  amounts  of  15 
magnesium  orthosilicate  is  not  limited  to  those 
refractories  in  which  dunite  rock,  synthetic 
forsterite  and  the  like  are  the  main  constituents, 


and  which  preferably  contain  not  less  than  50  per 
cent  by  weight  of  magnesium  orthosilicate;  but 
the  method  may  equally  well  be  applied  to  re- 
fractories which  contain  for  instance  about  30  to 
50  per  cent  of  magnesium  orthosilicate  such  as 
certain  magnesite,  chromite  and  chrome-mag- 
nesite  refractories.  Also  for  such  refractories  the 
disadvantage  of  peeling  off  can  be  reduced  or 
eliminated  by  reduction  of  porosity  in  accordance 
with  the  present  invention. 

According  to  the  provisions  of  the  patent 
statutes,  I  have  explained  the  principle  of  my  in- 
vention and  have  described  what  I  now  consider 
to  be  the  best  embodiment.  However,  I  desire 
to  have  it  understood  that  the  invention  may  be 
practised  otherwise  than  specifically  described. 

VICTOR  MORITZ  GOLDSCHMIDT. 


Published  May  11,  1943 
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The  invention  relates  to  a  method  for  pro- 
ducing wax  ribbons  for  mechanical  sound  record- 
ing purposes  by  coating  a  ribbon-shaped  carrier 
with  a  wax  layer  capable  of  being  cut,  as  well  as 
to  a  device  for  carrying  out  this  method. 

It  is  known  to  deposit  thin  layers  of  an  in- 
sulating substance  upon  ribbon-shaped  carriers, 
for  example  film  bands.  Thus,  in  the  produc- 
tion of  films,  a  method  is  used  in  which  the  pho- 
tographic emulsion  of  the  film  band  is  coated 
with  a  thin  layer  of  paraffin.  The  device  used 
for  this  purpose  materially  consists  of  a  set  of 
rollers  taking  up  the  liquefied  paraffin  and  trans- 
ferring it  to  the  gelatine  layer  of  the  film  by 
drawing  the  film,  against  the  direction  of  rota- 
tion, over  the  continuously  rotated  roller  car- 
rying the  paraffin  and  being  kept  at  a  certain 
temperature,  a  certain  pressure  being  required 
for  uniformly  transferring  the  paraffin  to  the 
gelatine  layer. 

Slight  deviations  in  the  thickness  and  uni- 
formity of  such  a  layer  are,  however,  admissible, 
as  in  the  mentioned  method  it  is  exclusively  the 
question  of  depositing  an  insulating  coating 
upon  the  carrier  of  the  photographic  picture  in 
order  to  protect  it  against  chemical  actions. 

It  is  a  considerably  more  difficult  t2sk  if,  in- 
stead of  the  simple  insulating  coating,  a  wax 
layer  of  such  a  thickness  and  composition  and 
of  such  a  uniformity  is  to  be  deposited  upon  a 
ribbon-shaped  carrier  as  to  render  it  suitable  for 
mechanical  sound  recording.  The  wax  compo- 
sitions used  for  this  purpose  have  such  a  high 
melting  point  that  the  ribbon  must  be  prevented 
from  touching  the  transferring  roller,  which  is 
kept  at  a  corresponding  temperature,  as  the  rib- 
bon, whether  it  consists  of  a  film  or  of  paper,  will 
be  at  least  deformed,  if  not  destroyed,  by  heat. 
Moreover,  it  is  exceedingly  difficult  to  absolutely 
avoid  the  formation  of  air  bubbles  in  depositing 
the  wax,  such  air  bubbles  rendering  a  wax-coated 
ribbon  unsuitable  for  sound  recording.  Owing  to 
this  difficulty,  devices  have  not  been  known  hith- 
erto for  depositing  an  absolutely  homogeneous 
and  uniformly  thick  wax  layer,  capable  of  being 
cut,  upon  a  ribbon -shaped  carrier  of  any  desired 
length. 

The  object  of  the  invention  is  to  obv'ate  these 
difficulties.  This  is  achieved,  in  the  first  place, 
by  continuously  feeding  the  liquid  wax  composi- 
tion in  a  layer  of  uniform  thickness  to  the  rib- 
bon shaped  carrier  moved  at  a  uniform  speed, 
and  by  damming  the  flow  of  liquid  by  means  of 
the  ribbon-shaped  carrier,  preventing  direct  con- 
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tact  between  the  said  carrier  and  the  wax  feed- 
ing element. 

If  the  wax  composition  is  fed  to  the  ribbon- 
shaped  carrier  by  means  of  a  roller,  the  retaining 
of  the  flow  of  liquid  will  cause  an  accumulation 
of  wax  filling  the  space  between  the  ribbon  and 
the  roller,  which  accumulation  may  be  termed  as 
damming  wave.  The  uniformity  of  the  dam- 
ming wave  formed  and  kept  as  if  in  a  state  of 
rest  while  the  wax  coating  process  is  going  on,  is 
attained  according  to  the  invention  by  keeping 
the  thickness  of  the  wax  layer  fed  to  the  place 
of  application  below  the  thickness  of  the  wax 
layer  on  the  ribbon-shaped  carrier  and  by  ac- 
cordingly increasing  the  rate  of  flow  of  the  fed 
wax  layer.  The  proportion  between  the  rate  of 
flow  of  the  wax  to  the  place  of  application  and 
the  linear  speed  of  the  ribbon-shaped  carrier 
should,  as  thorough  experiments  have  shown, 
preferably  be  made  about  5  to  1. 

In  feeding  the  wax  layer  to  the  place  of  ap- 
plication by  means  of  a  roller,  it  is  advisable  to 
keep  the  thickness  of  the  wax  layer  fed  by  the 
roller  so  small  as  not  to  exceed  a  few  hundredths 
of  a  millimetre.  Furthermore,  the  velocity  of 
rotation  of  the  feeding  roller  is  preferably  kept 
below  the  empirically  determined  critical  velocity 
at  which  the  wax  layer  has  the  tendency  to  ac- 
cumulate on  the  central  portion  of  the  roller. 

The  space  between  the  ribbon -shaped  carrier 
and  the  feeding  rollf.r,  the  velocity  of  this  roller 
and  of  the  ribbon,  and  the  thickness  of  the  wax 
layer  fed  by  the  roller  should  be  adjusted  so  that, 
in  the  final  result,  a  complete  consumption  of 
the  wax  fed  without  air  bubbles  is  made  possible 
by  a  most  uniform  application  to  the  running 
ribbon  without  the  ribbon  touching  the  roller. 

The  de'/ice  for  practising  the  method  accord- 
ing to  the  invention  preferably  consists  of  a  set 
of  rollers  with  one  bailing  roller,  one  feeding  roll- 
er, and  one  ribbon  conveying  roller,  the  feeding 
roller  and  the  ribbon  conveying  roller  being 
driven  in  the  same  direction  of  rotation  but  at 
different  circumferential  velocities. 

The  bailing  roller  is  preferably  driven  by  the 
feeding  roller,  the  bailing  roller  being  pressed  by 
a  spring  or  a  weight  against  the  circumference  of 
the  feeding  roller. 

However,  in  order  that  a  wax  layer  of  appreci- 
able thickness  may  be  deposited  upon  the  feed- 
ing roller,  the  invention  provides  that  the  bail- 
ing roller  has  a  groove-shaped  cross  section  at  its 
circumference  and  is  arranged  with  respect  to  the 
feeding  roller  in  such  a  way  that  only  its  edge 
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ribs  touch  the  circumference  of  the  feeding 
roller. 

A  device  according  to  the  invention  is  illus- 
trated by  way  of  example  in  the  accompanying 
drawing,  in  which: 

Fig.  1  is  a  diagrammatical  side  view  of  the 
invention, 

Fig.  2  is  a  section  of  the  device  taken  on  the 
line  II— II  of  Fig.  1, 

The  wax  composition  is  liquefied  in  a  heated 
crucible  I.  A  roller  3,  hereinafter  called  bailing 
roller,  mounted  to  rotate  on  an  arm  2  pivotally 
connected  by  a  universal  joint,  partly  dips  into 
the  melted  substance  and  is  rotated  by  a  me- 
chanically driven  roller  4.  A  spring  5,  attached 
at  one  end  to  the  arm  2  and  at  the  other  end  to 
a  stationary  part  of  the  device,  draws  the  bailing 
roller  3  towards  the  circumference  of  the  roller 
4.  As  will  be  seen  from  Fig.  2,  the  bailing  roller 
3  is  provided  at  its  circumference  with  a  rather 
wide  groove  6,  the  depth  of  which  is  so  dimen- 
sioned that  a  sufficient  quantity  of  the  wax  com- 
position will  be  permitted  to  pass  between  the 
rollers  3  and  4  and  will  be  supplied  to  the  roller 
4.  The  edge  ribs  7  touch  the  straight  generatrix 
of  the  roller  4  . 

The  bailing  roller  3  in  its  rotation  takes  up 
wax  from  the  crucible  I  and  transfers  it  to  the 
upper  roller  4  which  is  preheated  by  suitable 
means,  for  example  by  electricity,  sufficiently 
that  the  melted  substance  should  not  cool  on  the 
surface  of  this  roller.  The  wax  layer  deposited 
upon  the  roller  4,  hereinafter  called  feeding  roll- 
er, is  partly  removed  by  an  adjustable  knife- 
shaped  stripping  plate  8  and  returned  into  the 
crucible.  The  rest  of  the  wax  layer  remaining  on 
the  feeding  roller  is  free  from  bubbles  and  par- 
takes completely  uniformly  in  the  rotation  of 
the  feeding  roller. 

A  roller  9,  arranged  opposite  the  feeding  roller 
4,  serves  to  convey  the  ribbon  10  to  be  provided 
with  the  wax  layer.  The  ribbon  conveying  roll- 
er 9  is  adjustable  with  respect  to  the  feeding 
roller  4,  and  both  rollers  turn  in  the  same  direc- 
tion. In  operating  the  device,  the  ribbon  con- 
veying roller  is  moved  towards  the  feeding  roller 


by  means  of  a  suitable  shifting  device  so  far  as 
to  cause  the  wax  layer  to  slightly  touch  the  rib- 
bon arriving  in  opposite  direction  whereby  the 
liquid  wax  is  dammed,  thus  ensuring  the  uni- 
.",  form  transfer  of  the  melted  substance  to  the  rib- 
bon. 

The  best  results  are  obtained  if,  by  means  of 
the  stripper  8,  the  thickness  of  the  wax  layer  is 
reduced  to  a  few  hundredths  of  a  millimetre, 

10  and  if  the  circumferential  velocity  of  the  feed- 
ing roller  4  is  considerably  increased  with  re- 
spect to  the  running  speed  of  the  ribbon  so  that 
the  circumferential  velocity  of  the  roller  4  and 
the  running  speed  of  the  ribbon  are  in  the  pro- 

13  portion  of  about  5  to  1. 

Although  the  formed  damming  wave  is  of  a 
high  temperature,  the  arriving  and  not  pre-heat- 
ed  ribbon  is  able  to  resist  the  heat  rays  without 
any  difficulties  since  this  heat  radiation  is  only 

gfl  for  a  short  time,  and  distributing  and  carrying 
off  the  heat  is  possible  to  a  great  extent  if  there 
is  no  direct  contact  with  the  central  roller  4 
which  has  a  high  temperature  and  constantly 
keeps  it. 

.,-  Furthermore,  it  was  found  that  the  operating 
speed  of  the  device  is  limited  by  the  fact  that 
the  wax  layer,  if  the  roller  4  rotates  too  quickly, 
has  the  tendency  to  accumulate  to  an  elevation  in 
the  centre  of  the  roller,  whereas  the  edges  of 
the  roller  aie  nearly  free  from  wax. 

The  optimum  operating  speed  is  easily  found 
by  experimenting,  if  regulating  means  are  pro- 
vided for  the  driving  motor.  It  has  also  been 
found  to  be  advantageous  to  operate  strippers 

;;-  at  the  roller  4  in  such  a  way  that  any  wax  ad- 
hering to  the  sides  of  the  roller  is  also  returned 
into  the  crucible,  as  it  would  otherwise  lead  to 
thickening  of  the  edges  of  the  layer. 
Finally,  it  was  found  advisable  to  make  the 

40  width  of  the  wax  rollers  3  and  4  a  little  smaller 
than  the  width  of  the  ribbon  to  be  coated  with 
the  wax.  The  object  of  this  is  to  prevent  the 
liquid  wax  from  running  over  the  edges  of  the 
ribbon. 

45  RICHARD  RUHNAU. 
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This  invention  relates  to  an  improved  method 
of  preparing  a  material  which  does  not  absorb 
water,  and  which  is  compact  and  strong,  by  im- 
pregnating a  porous  basal  body  with  synthetic 
reaction.  .-, 

For  a  basal  body,  which  is  to  be  impregnated 
with  synthetic  resin,  either  a  fired  earthenware 
or  a  fibrous,  porous,  mouldable  product  is  em- 
ployed. The  fired  earthenware  is  made  from 
clay  containing  aluminium  silicate  as  the  chief  10 
component,  or  to  which  is  added  dolomite  pow- 
der, feldspar  powder,  or  some  other  such  potter's 
clay,  which  is  moulded  into  a  desired  form  and 
fired  until  the  clay  reaches  the  point  of  vitrifi- 
cation. The  fibrous,  porous,  mouldable  product  1"> 
is  made  by  mixing  a  fibrous  matter  like  asbestos, 
or  rock  fiber,  with  cement  mortar,  or  gibses,  or 
clay,  and  then  hardening  it  in  the  forms  de- 
sired. 

The  synthetic  redn  for  impregnating  the  basal  20 
body  is  in  the  early  state  of  condensation  or 
polymerisation,  that  is  the  condensation  or  poly- 
merisation reaction  being  increased  very  slightly, 
and  which  is  in  the  form  of  a  solution.  After 
the  basal  body  has  been  impregnated  with  this  25 
resin  in  liquid  form,  heat  treatment  is  employed, 
by  which  the  condensation  or  polymerisation  re- 
action is  carried  out  and  the  impregnated  resin 
is  hardened  by  completing  the  synthetic  reac- 
tion. ;!0 

The  object  of  this  invention  is  to  produce  non- 
water  absorbing  articles  which  excel  in  resist- 
ing corrosive  elements,  in  insulating  electricity 
and  in  strongness. 

In  order  that  the  said  invention  may  be  clearly  35 
understood,  the  same  will  now  be  described  more 
fully  by  way  of  the  following  examples : 

Example  I. — Take  60  to  75  parts  of  clay,  con- 
taining aluminium  silicate  as  the  chief  compo- 
nent, mix  with  20  to  30  parts  of  dolomite  powder  40 
and  5  to  6  parts  of  feldspar  powder.  These  are 
kneaded  together.  The  mixed  earthenware  ma- 
terial described  above  is  moulded  into  the  re- 
quired form  and  dried.  This  is  inserted  into  a 
kiln,  or  a  furnace,  and  fired  until  it  begins  slight-  45 
ly  to  vitrify  (commonly  vitrification  starts  at  a 
temperature  of  1150°  C.) . 

In  this  way  a  biscuit  is  prepared  which  is  ni- 
serted  into  a  closed  vessel,  from  which  the  air 
has  been  extracted  under  a  temperature  of  about  50 
80°  C.  When  the  gases  in  the  pores  of  the  bis- 
cuit have  been  extracted,  the  vessel  is  filled  with 
the  early  condensation  product  of  phenol  and 
formaldehyde,  which  has  not  reached  what  is 
called  the  A  state,  so  it  shows  a  condition  of  so-  55 


lution,  viz.  a  molecular  state.  The  pressure  in 
the  closed  vessel  is  increased  and  the  pin-hole 
pores  of  the  biscuit  are  completely  impregnated 
with  the  condensation  solution  described  above. 

Drain  the  surplus  condensation  solution  from 
the  closed  vessel  and  dry  the  impregnated  bis- 
cuit. Then  put  the  treated  biscuit  in  a  heating 
box,  applying  a  pressure  cf  about  200  lbs.  per 
square  inch,  holding  this  pressure  of  about  200 
lbs.  a  short  time  under  a  temperature  of  180°  C. 
This  increases  the  condensation  reaction  of  the 
solution  and  hardens  it.  The  biscuit  produced  by 
this  method  absorbs  liquid  much  more  readily 
than  does  commonly  prepared  porcelain,  there- 
fore, when  impregnating  it  with  synthetic  resin, 
the  condensation  solution  can  easily  and  in  high 
density  be  suffused  deep  into  the  body.  More- 
over, since  the  early  state  of  the  condensation 
solution  has  a  high  osmotic  character,  the  above 
impregnation  becomes  all  the  more  thorough. 

Besides,  when  the  impregnating  operation  be- 
gins, the  biscuit  is  first  heated  and  the  gas  in- 
volved in  its  pores  is  fully  extracted,  making  an 
excellent  state  for  thorough  impregnation  is  with 
the  resin  solution.  Therefore,  the  impregnation 
is  all  the  more  easily  accomplished  deep  into  the 
biscuit  at  a  high  density. 

A  product  made  by  this  process  has  high  ex- 
cellence, characterised  by  not  absorbing  water 
and  being  much  stronger  and  acid-resisting  than 
the  substance  prepared  by  impregnating  an  ordi- 
nary base  of  porcelain  or  earthenware  with  a 
resin  solution. 

Example  II. — Take  70  parts  of  clay,  of  which 
the  chief  component  is  aluminium  silicate,  mixed 
with  30  parts  of  asbestos  powder.  Knead  them 
with  a  diluted  water  solution  of  sodium  silicate. 
After  this  has  been  moulded  to  the  required  form 
and  dried,  subject  it  to  a  temperature  below  300° 
C.  The  substance  thus  prepared  may  be  em- 
ployed as  a  basal  body,  into  which  the  synthetic 
resinous  condensation  product  in  its  early  state 
as  mentioned  in  Example  I  is  impregnated 
through  the  same  method  as  in  the  case  of  Ex- 
ample I.  The  impregnated  solution  is  then  hard- 
ened, by  heating. 

This  method  has  many  advantages.  The  op- 
eration is  simple  and  there  is  no  danger  of  de- 
forming or  causing  cracks  in  the  basal  body  since 
high  temperature  is  not  required  to  make  the 
basal  body. 

An  article  can  be  obtained  which  is  by  no 
means  inferior  to  products  using  as  basal  body 
fired  earthenware  produced  by  high  tempera- 
ture, in  the  point  of  not  absorbing  water,  resist- 
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ing  corrosives,  and  having  strength  and  hard- 
ness. 

Example  III. — Mix  12  parts  of  asbestos  powder 
with  mortar  prepared  by  adding  7  parts  of  wa- 
ter to  3  parts  of  Portland  cement.  When  thor-  5 
oughly  mixed,  insert  the  substance  in  a  mould 
and  press  the  excess  cement  mortar  from  the  ce- 
ment mat.  After  the  cement  mat  has  coagulated 
in  the  mould,  remove  and  dry  it. 

In  this  manner,  asbestos  fibres  can  be  fixed  in  10 
any  form  desired  by  employing  cement.  The 
base  prepared  in  this  manner  is  filled  with  mi- 
nute pin-hole  like  pores.   This  is  impregnated 
with  the  synthetic  resin  solution  as  in  Example 


I  and  subjected  to  hardening  treatment  to  ob- 
tain the  product  desired. 

Example  IV. — Furthermore,  by  heating  the  ar- 
ticles prepared  by  the  methods  described  in  Ex- 
ample I  to  a  temperature  of  about  400''  C.  Until 
the  impregnated  synthetic  resin  is  carbonized 
or  semi-carbonized,  and  then  again  impregnat- 
ing it  with  fresh  synthetic  resin  solution  and 
hardened  as  described  before.  Articles  obtained 
in  this  manner  have  a  high  resistance  against 
corrosives  and  are  suitable  to  use  as  pans  to 
use  for  high  temperature  reactions. 

NAGAO  HAYAMI. 
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This  invention  relates  to  a  process  and  device 
for  stripping  bark  from  trunks. 

Various  processes  and  devices  are  known  for 
removing  bark  or  rind  and  bast  from  trunks.  It 
has  been  suggested  to  apply  acids,  sand-blasting  .-> 
or  other  mechanical  means  such  as  revolving 
blade  rollers  for  this  purpose. 

The  process  of  placing  the  trunks  in  revolv- 
ing drums  filled  with  water  is  also  known.  In 
this  way  the  bark  would  be  softened  by  the  water  m 
and  then  peeled  off  by  the  trunks  rubbing  against 
each  other  as  well  as  against  certain  projections 
on  the  inside  walls  of  the  drums.  It  has  finally 
been  suggested  to  expose  each  single  trunk  to  the 
effect  of  water  sprays  under  pressure  and  pushing  13 
the  trunk  by  mechanical  means  against  the  di- 
rection of  the  sprays. 

The  said  methods  as  well  as  other  known  proc- 
esses embody  great  disadvantages.    Above  all, 
acids  and  sand-spraying  are  not  suited  for  the  20 
treatment  of  high-quality  wood  since  its  quality 
is  greatly  impared  thereby.    On  the  other  hand, 
when  mechanical  stripping  means  are  used,  such 
as  rotating  blades  and  the  like,  there  will  be  a 
considerable  loss  of  material  in  stripping.    More-  25 
over,  the  treatment  of  the  wood  in  revolving 
drums  requires  must  time  and  results  only  in  in- 
sufficient stripping.    Besides,  special  driving  ap- 
paratus is  required  for  rotating  the  drums  which 
also  require  considerable  space,  capital  invest-  30 
ment  and  operating  expenses. 

The  present  invention  has  among  its  objects 
to  remove  said  disadvantages  by  using  a  process 
in  which  several  trunks  of  wood  placed  in  a  ves- 
sel are  stripped  simultaneously  by  directing  water  3- 
sprays  under  pressure  against  the  trunks  in  such 
a  way  that  these  are  made  to  push  and  rub  con- 
stantly against  each  other  as  well  as  against 
the  walls  of  the  vessel.    Simultaneously  through 
the  water  sprays  under  pressure  the  bark  is  thus  40 
removed.    Through  the  chafing  and  rubbinc  as 
well  as  through  the  soaking  effect  of  the  water, 
the  bark  is  loosened,  while  the  intense  water 
sprays  under  pressure  tend  to  lift  the  same  and 
cause  it  to  be  carried  off  through  suitable  open-  45 
ings  provided  in  the  vessel.    In  this  way  a  thor- 
ough stripping  of  the  bark  is  accompanied  with 
a  minimum  of  energy.    Moreover,  there  will  be 
no  further  loss  of  material  and  the  whole  strip- 
ping process  is  carried  out  within  a  very  short  50 
time. 

Another  object  of  the  present  invention  is  the 
provision  of  a  specially  shaped  device  for  carry- 
ing out  the  inventive  process,  consisting  of  a  sta- 
tionary vessel,  preferably  of  cylindrical  shape,  55 


which  over  a  part  of  its  circumference  and  es- 
pecially on  its  lower  half  is  equipped  with  suit- 
ably pointed  nozzles  for  injecting  the  water  under 
pressure.  This  vessel  also  has  horizontal  lon- 
gitudinal slots,  especially  within  the  range  of  the 
said  nozzles,  as  well  as  ribs  and/or  projections  ex- 
tending towards  the  inside  over  the  whole  cir- 
cumference of  the  vessel. 

Such  contrivance  is  simple  in  its  construction, 
occupies  little  space  and  is  easily  and  cheaply 
produced. 

The  invention  and  the  advantages  derived  from 
the  same  will  be  better  understood  by  reference 
to  the  following  detailed  description  of  the  device 
in  connection  with  the  accompanying  drawing 
showing  by  way  of  example  and  purely  sche- 
matically some  embodiments  and  characteristics 
of  the  invention  and  in  which: 

Fig.  1  is  a  perspective  view  of  a  plant  having 
the  invention  applied  thereto. 

Fig.  2  is  a  cross  section  through  the  stripping 
vessel  on  the  line  II — II  of  Fig.  1. 

Fig.  3  is  an  axial  section  through  a  plant  similar 
to  Fig.  1. 

Fig.  4  is  a  diagram  showing  the  circulation  of 
the  working  agent. 

Fig.  5  is  a  diagrammatic  plan  view  of  a  plant 
including  a  plurality  of  working  drums. 

Similar  characters  of  reference  denote  similar 
parts  in  the  figures. 

Referring  now  to  the  drawings  in  greater  de- 
tail, the  apparatus  comprises  a  stationary  vessel 
I  in  the  shape  of  a  horizontal  drum  which  is 
mounted  in  and  partly  surrounded  by  a  box- 
shaped  enclosure  2. 

The  vessel  I  is  provided  with  ribs  and  projec- 
tions over  its  whole  inside  circumference  which 
can  assume  various  shapes  and  forms.  The  il- 
lustration shows  by  way  of  example  ribs  consist- 
ing of  U -irons  3  arranged  at  certain  uniform  in- 
tervals and  extending  in  longitudinal  direction  of 
the  vessel  I.  The  legs  of  said  U -irons  may  be 
welded  to  the  inside  wall  of  the  vessel  I .  In  the 
lower  part  of  the  vessel  apertures  are  provided 
in  the  wall  between  the  single  ribs  3.  These  ap- 
ertures consist  of  slots  4  running  parallel  to  the 
U-irons  3  and  extending  in  longitudinal  direc- 
tion not  quite  as  far  as  the  walls  of  the  vessel. 
The  water  pressure  nozzles  7.  which  are  pro- 
vided on  the  lower  half  of  the  circumference  of 
the  vessel,  on  feed  pipes  7',  protrude  through  the 
said  slots  4  towards  inside.  These  nozzles  are 
distributed  side  by  side  at  comparatively  short  in- 
tervals so  as  to  form  a  certain  number  of  rows 
of  nozzles  which  corresponds  with  the  number  of 
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slots  4  available.  The  mouths  of  said  nozzles  lie 
below  the  outside  surface  of  the  ribs  3  which 
faces  the  inside  of  the  vessel,  and  are  thus  pro- 
tected against  damage  by  the  logs.  Further- 
more, the  axes  of  said  nozzles  are  lined  up  so 
that  their  extensions  as  referred  to  the  cross  sec- 
tion of  the  vessel,  would  run  like  the  chords  of 
a  circle,  see  Fig.  2.  If  desired,  the  axes  of  all 
nozzles  or  of  a  part  thereof  can  simultaneously  be 
made  to  run  at  a  slope  to  the  longitudinal  direc- 
tion of  the  vessel,  as  indicated  in  Fig.  3,  so  that 
beside  the  rotating  movement  the  logs  are  given 
simultaneously  a  push  forward  in  the  direction 
of  the  longitudinal  axis  of  the  vessel. 

It  is  also  possible  to  mount  the  nozzles  for 
moving  or  adjusting  so  that  the  direction  of  the 
emitting  water  sprays  under  pressure  can  be 
regulated  with  relation  to  the  logs.  The  changes 
required  for  this  purpose  will  readily  occur  to 
those  skilled  in  the  art  and,  therefore,  have 
not  been  illustrated. 

The  single  nozzles  are  connected  with  the  pres- 
sure water  line  5  which  is  fed  from  any  pressure 
water  source  of  known  type,  for  example,  a  pump 
16,  Fig.  4.  The  feed  line  for  the  pressure  water 
should  have  some  means  of  adjusting  as  for  in- 
stance the  valve  6. 

An  intermediary  bottom  2"  with  inclined  walls 
is  mounted  inside  the  housing  2.  At  its  lowest 
place  the  intermediary  bottom  has  been  provided 
with  a  drain  11  of  large  dimension,  fig.  2,  for 
the  used  pressure  water  and  the  bark.  It  is  par- 
ticularly  emphasized  that  also  with  relation  to 
this  arrangement,  other  ways  or  means  can  be 
devised  for  draining  the  used  water  and  the 
bark. 

The  drum-like  vessel  I  is  equipped  at  both 
front  ends  with  slides  8  and  9  operating  within 
slots  in  the  housing  2,  i.  e.,  manually,  mechani- 
cally, electrically  or  hydraulically.  In  the  illus- 
tration said  slides  are  hung  on  chains  or  ropes  1 0 
which  run  over  guide  rollers  1 1  and  are  balanced 
by  a  counter  weight  10'  so  that  they  can  easily  be 
worked  by  hand. 

In  front  of  the  stripping  vessel  I  another 
vessel  12,  Fig.  1,  preferably  in  trough  shape,  has 
been  placed  which  can  be  filled  with  the  round 
logs  14  to  be  stripped,  by  way  of  a  chute  13,  a 
conveyer  18,  19,  Fig.  3,  or  by  some  other  appro- 
priate means.  The  logs  collected  in  the  vessel 
12  form  a  bundle  which  by  the  punch  15  oper- 
ated by  manual,  hydraulical,  mechanical  or  elec- 
trical means  is  pushed  into  the  stripping  vessel  I 
after  the  slide  9  has  been  previously  opened. 
The  slides  9  and  1 9  are  then  lowered  so  that  the 
vessel  I  is  closed.  Now  the  cock  6  is  opened 
allowing  the  water  under  pressure  to  enter 
through  the  nozzles  7  into  the  vessel  I  where  it 
strikes  against  the  logs  almost  tangentially  caus- 
ing them  to  revolve  around  their  longitudinal 
axis.  Simultaneously  the  whole  bundle  of  logs 
turns  around  its  own  axis  so  that  the  single  logs 
jostle  and  rub  each  other  as  well  as  against  the 
ribs  3  fastened  to  the  vessel.  Owing  to  this 
jostling  and  rubbing  mechanical  action  as  well 
as  through  the  softening  effect  of  the  water,  the 
bark  is  loosened  so  that  it  can  be  lifted  by  the 
vital  force  of  the  pressure  water  sprays  and 
through  the  slots  4  together  with  the  used  water 
is  conducted  into  the  collecting  trough  2,  whence 
it  is  drained  by  way  of  the  pipe  17  mentioned 
above. 

The  whole  stripping  process  is  carried  out  at 
a  considerable  speed  and  in  many  cases  is  al- 
ready finished  after  a  period  of  25  to  45  seconds 


figured  from  the  time  the  pressure  water  sprays 
have  started  acting  upon  the  logs.  Tne  supply 
of  pressure  water  is  then  shut  off  by  closing  the 
cock  6.  The  two  slides  3,  8  can  now  be  opened 
g  and  a  new  bundle  is  pushed  into  the  vessel  by 
means  of  the  punch  15.  Through  this  shoving  - 
in  of  the  new  bundle,  the  ready  stripped  trunks 
are  simultaneously  pushed  out  in  front  upon  a 
conveyer,  a  wagon  or  other  means  of  transporta- 
10  tion  to  be  carried  off  to  their  destination. 

The   contrivance   also   serves   for  cleaning 
stripped  logs  which  have  become  dirty  in  storage 
or  during  transportation  or  to  liberate  them  from 
snow  and  ice  in  the  winter, 
n     In  the  case  of  larger  plants  it  is  advisable  to 
set  up  side  by  side  several  of  the  described  con- 
trivances I,  2,  as  shown  in  Fig.  5,  and  to  feed 
them  from  a  common  conveyer  12,  which  makes 
continuous  operation  possible.   As  best  seen  in 
2Q  Fig.  3,  the  conveyer  belt  13  in  this  case  is  dis- 
posed at  the  level  of  the  center  axis  of  the  drum 
I,  and  supported  on  rollers  19,  while  the  punch 
15'  takes  a  semi-circular  form. 
The  bark  which  has  been  ejected  from  the 
2-  vessel  I  through  the  slots  4  is  appropriately  col- 
lected by  means  of  screens  20,  Fig.  4,  and  con- 
veyed to  some  place  for  further  use.    Since  the 
stripping  waste  received  during  the  inventive 
process  consists  of  uniform  material  and  does  not 
30  contain  any  pieces  or  parts  of  wood,  it  can  be 
treated  for  other  purposes  in  one  and  the  same 
working  process.    This  has  not  been  possible 
heretofore  with  any  known  processes,  as  the 
stripping  waste  received  contained  bast  and  wood 
33  which  are  difficult  to  separate  from  each  other. 
The  bark  obtained  from  this  inventive  process 
can  either  be  treated  for  cellulose  or  it  can  be 
used  as  litter  or  used  for  insulating  purposes 
'cork  substitute) . 
40     After  the  water  has  been  liberated  from  the 
bark  it  can  be  re-circulated,  but  it  is  advisable 
to  put  it  through  a  purifying  process  before  fur- 
ther use.    A  plant  of  this  type  has  been  shown 
in  Fig.  4.    The  water  together  with  the  bark 
45  and  bast  are  directed  from  the  drain  pipe  17 
through  a  filter  and  sieving  device  20.  for  re- 
moval cf  bark,  bast  and  other  impurities  from 
the  water,  and  re-cycled  through  pump  (8,  with 
addition  of  fresh  water  through  pipe  2 1  to  make 
r>0  up  for  the  unavoidable  waste  which  is  due  to 
absorption  of  water  by  the  wood  and  bark, 
evaporation,  leakage  etc. 

It  might  be  recommended  to  carry  out  the 
stripping  process  by  using  alternately  cold  and 
55  hot  water  sprays.  These  sudden  changes  of  tem- 
perature will  bring  about  an  expansion  which  will 
even  accelerate  the  loosening  of  the  bark.  It 
has  also  been  tried  to  operate  with  variable  water 
pressure,  first  applying  water  with  a  higher  pres- 
60  sure  and  later  on  lowering  the  pressure.  For 
example,  the  water  might  first  be  ejected  with 
12  at.  from  the  nozzles  7.  then  with  8  at.  and 
then  again  with  a  higher  pressure.    It  is  also 
possible  to  operate  with  alternately  hot  and  cold 
fi5  water  sprays  of  a  constantly  changing  pressure. 
In  this  case,  hot  water  is  applied  for  the  low- 
pressure  sprays  which  serve  to  soak  the  bark  and 
cold  water  for  the  high-pressure  sprays.    A  sys- 
tem of  this  kind  has  been  embodied  in  Fig.  4. 
70  showing  an  additional  branch  including  a  water 
heater  22  having  steam  feeding  and  exhaust  pipes 
23  and  24,  respectively.   Thus,  hot  or  cold  water 
may  be  delivered  alternatively  to  the  delivery 
pipes  7'  of  the  nozzles  7,  by  operation  of  a  three- 
75  way  valve  25.   If  desired,  the  three-way  valve 
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may  be  mechanically  coupled  with  the  pressure- 
control  valve  6,  as  by  a  rod  26,  so  as  to  bring  about 
the  reduction  of  pressure  simultaneously  with 
the  change-over  to  hot  water,  in  accordance  with 
the  procedure  suggested  above.  5 

If  continuous  operation  is  desired,  a  longer 
vessel  should  be  used  in  which  the  nozzles  are 
mounted  in  such  a  way  that  the  emitting  sprays 
will  cause  the  logs  to  revolve  not  only  around 
their  own  longitudinal  axes  but  simultaneously  10 
cause  them  to  be  moved  forward  in  the  direction 
of  the  axis  of  the  vessel,  as  shown  in  Fig.  3.  For 
the  same  purpose,  the  nozzles  can  also  be  ar- 


ranged along  a  helix,  or  certain  worm-like  in- 
stallations could  be  provided  which  through  their 
action  and  guidance  would  automatically  move 
the  logs  forward  longitudinally. 

The  method  and  apparatus  of  the  present  in- 
vention have  been  described  in  detail  with  refer- 
ence to  specific  embodiments.  It  is  to  be  under- 
stood, however,  that  the  invention  is  not  limited 
by  such  specific  reference  but  is  broader  in  scope 
and  capable  of  other  embodiments  than  those 
specifically  described. 
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This  invention  relates  to  a  process  of  produc- 
ing metallized  dielectric  materials,  particularly 
paper. 

It  has  been  proposed  to  produce  a  condenser 
dielectric  by  applying  to  one  side  of  a  dielectric  ."> 
material  an  insulating  coating,  for  instance  var- 
nish, which  fills  the  pores  and  depressions  in  the 
surface  of  the  material  and  on  which  the  metal 
layer  is  deposited  by  a  vacuum  process,  as  the 
application  of  metal  vapors  or  the  disintegration  10 
of  the  cathode  material.  The  purpose  of  this 
method  is  to  fill  the  holes  and  cavities  always 
present  in  the  surface  to  be  metallized  of  the  di- 
electric with  an  insulating  and  therefore  di- 
electrically  acting  substance,  so  that  the  metal  lo 
layer  deposited  thereon  rests  on  a  perfectly  level 
support  and  is  prevented  from  entering  such 
cavities  and  forming  elevations  which  would  in- 
terfere with  proper  working  of  the  condenser. 

Satisfactory  action  of  a  dielectric  produced  20 
under  this  method  depends,  however,  on  the  com- 
plete covering  of  the  surface  subsequently  to  be 
metallized  by  the  insulating  coating  which,  more- 
over, should  be  spread  as  uniformly  as  possible 
in  view  of  the  desired  slight  thickness.  25 

It  is  the  object  of  the  invention  to  facilitate 
checking  of  the  uniformity  of  the  coating  by 
adding  coloring  matter  thereto. 

According  to  the  invention,  the  dyestuffs 
chosen  are  preferably  such  as  will  dissolve  well  30 
in  varnish  solvents,  so  that  coatings  combining 
strong  coloring  with  low  thickness  can  be  ob- 
tained. The  coloring  matter  should,  further- 
more, not  decompose  during  drying  of  the  var- 
nish and,  above  all,  during  subsequent  metalliza-  35 


tion  of  the  paper  or  other  material  while  sepa- 
rating substances  detrimental  to  the  insulation 
or  disruptive  strength  of  the  dielectric. 

In  further  accordance  with  the  invention  uni- 
formity of  the  coating  is  checked  by  moving  the 
coated  dielectric  material,  for  instance  a  paper 
band,  past  a  source  of  light.  The  transmitted 
light  will  then  disclose  all  faulty  spots  where  the 
coat  is  too  thin  or  where  the  dried  varnish  shows 
hairline  cracks  or  blisters.  It  has  been  found 
that  the  best  checking  results  are  obtained  with 
the  aid  of  a  source  of  monochromatic  light 
which  reveals  inaccuracies  in  the  coating  with 
remarkable  clearness.  The  action  of  monochro- 
matic light  can  be  enhanced  by  employing  color- 
ing matter  having  a  particularly  good  covering 
power  within  the  spectral  region  of  the  source 
of  monochromatic  light. 

Aniline  colors  are  especially  suited  as  additions 
to  the  coating  varnish,  and  crystal  violet,  bril- 
liant green,  brilliant  fiery  red  and  nigrosin,  all 
products  of  the  I.  G.  Farbenindustrie,  have  for 
instance  given  satisfactory  results. 

The  possibility  of  ascertaining  defects  in  the 
dielectric  with  the  aid  of  the  process  described 
before  the  dielectric  materials  are  metallized  in- 
volves considerable  cheapening  and  simplifica- 
tion of  the  production  of  condensers  or  similar 
electrical  apparatus  made  from  such  materials. 
The  amount  of  waste  resulting  from  a  poor  di- 
electric in  the  manufacture  of  condensers  can 
be  much  reduced  by  the  application  of  the  proc- 
ess according  to  the  invention. 

HERMANN  STRAB. 
WALTER  DORN. 
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My  invention  relates  to  improvements  in  valves 
for  electric  storage  batteries,  particularly  alkaline 
storage  batteries,  and  more  particularly  in  valves 
of  the  type  which  are  based  on  the  use  of  a  plate 
having  minute  pores  and  a  layer  of  mercury 
placed  thereon.  As  is  known  in  the  art,  plates 
of  sufficiently  fine  porosity,  such  for  example 
as  glass  frits  in  which  the  pores  have  a  width  of 
from  5  to  15m,  can  be  used  as  mercury  check 
valves  with  pressures  of  about  1,5  atmospheres. 
However,  heretofore  the  use  of  such  valves  in 
electric  storage  batteries  was  not  possible,  because 
the  mercury  is  affected  by  vapors  containing  oxy- 
gen of  sulphuric  acid,  and  because  the  glass  frits 
which  heretofore  were  universely  used  in  such 
valves  were  not  sufficiently  stable  as  against  the 
strong  lye  of  alkaline  storage  batteries.  Further, 
frits  now  in  use  are  readily  wetted  by  sulphuric 
acid  as  well  as  by  potash  lye,  whereby  the  gas 
pressure  at  which  the  wetted  frits  permit  the 
passage  of  the  gas  is  increased  to  a  multiple  of 
that  of  dry  frits  so  that  an  objectionable  gas 
pressure  can  be  developed  in  the  cells. 

The  object  of  the  improvements  is  to  provide 
a  valve  in  which  the  above-named  objections  are 
obviated,  and  with  this  object  in  view  my  inven- 
tion consists  in  providing  a  valve  for  electric  stor- 
age batteries  and  more  particularly  for  alkaline 
storage  batteries,  in  which  the  plates  of  fine 
porosity  consist  of  a  frit  of  a  substance,  prefer- 
ably artificial  resin,  which  has  humidity  repelling 
property,  and  which  therefore  is  not  wetted,  the 
said  frits  being  preferably  made  from  polystyrol 
and  polymetacrylic  acid  ester.  Further,  a  body 
of  fine  porosity  may  be  made  from  a  material 
which  is  capable  of  being  wetted  or  of  being  af- 
fected by  the  vapors,  in  which  however  the  sur- 
face and  the  walls  of  the  pores  have  a  coating  of 
humidity  repellent  and  stable  material. 

For  the  purpose  of  explaining  the  invention 
several  examples  embodying  the  same  have  been 
shown  in  the  accompanying  drawing,  in  which 
the  same  letters  of  reference  have  been  used  in 
all  the  views  to  indicate  corresponding  parts.  In 
said  drawing, 

Fig.  l  is  a  sectional  elevation  of  the  valve, 

Fig.  2  is  a  sectional  elevation  illustrating  a 
modification,  the  figure  showing  the  valve  as 
mounted  on  a  cell,  and 

Figs.  3  and  4  are  sectional  elevations  of  the 
valve  shown  in  Fig.  2  and  illustrating  the  cell 
and  valve  in  tilted  positions. 

In  Fig.  1  I  have  illustrated  a  valve  which  is 
suitable  for  use  in  normal  alkali  cells,  the  object 


of  the  valve  being  to  prevent  the  access  of  ob- 
noxious carbonic  acid  to  the  cells. 

As  shown  in  the  said  figure  the  valve  comprises 
a  tubular  bady  s  having  an  externally  screw- 

5  threaded  portion  a  of  smaller  diameter  and  a 
portion  b  of  larger  diameter.  Internally  the  body 
s  comprises  three  chambers  c,  d  and  e  of  different 
diameters  whereby  shoulders  /  and  g  are  formed. 
Within  the  chamber  d  and  on  the  shoulder  / 

10  there  is  a  porous  plate  p  which  provides  a  sup- 
port for  a  layer  g  of  mercury.  The  porous  plate 
consists  of  the  materials  referred  to  above,  that 
is  either  a  frit  of  high  porosity  of  a  material 
which  has  humidity  repelling  property,  and  which 

15  is  not  affected  by  the  vapors  rising  from  the  cell, 
or  of  a  material  which  may  or  may  not  be  humid- 
ity repellent  or  proof  against  the  action  of  the 
said  vapors,  in  which  however  the  surface  and 
the  walls  of  the  pores  have  a  coating  of  humidity 

20  repellent  and  stable  material.  Preferred  sub- 
stances are  the  aforesaid  substances  artificial 
resin  such  as  polystyrol  and  polymetacrylic  acid 
ester.  Above  the  layer  g  of  mercury  an  annular 
body  e  formed  with  a  partition  h  having  a  vent 

25  oi  is  fitted  within  the  chamber  e,  and  the  said 
annular  body  is  covered  by  a  cap  i  having  a 
vent  02. 

In  Figs.  2  to  4  I  have  shown  a  modification  of 
the  valve  which  may  be  used  in  any  upright  or 

30  tilted  positions  of  the  cell.  The  valve  body  s 
has  been  shown  fixed  to  a  cell  k.  Its  construc- 
tion is  substantially  the  same  as  that  of  the  body 
shown  in  Fig.  1  and  the  same  letters  of  reference 
have  been  used  to  indicate  corresponding  parts. 

35  The  body  of  mercury  gi  is  confined,  between  a 
lower  plate  pi  mounted  on  the  shoulder  /,  and 
an  upper  plate  p2  of  similar  material  and  of 
high  porosity  the  plate  p2  being  slightly  spaced 
from  the  body  gi  of  mercury.    The  valve  body  is 

40  closed  by  a  screw  cap  ii  having  a  vent  o.  By 
thus  providing  the  cap  h  which  may  be  readily 
removed,  access  can  be  had  to  the  plates  pi  and 
P2  and  the  body  of  mercury  gi  for  cleaning  the 
plates  or  replacing  the  same  by  new  plates. 

45  pig.  3  shows  the  cell  turned  sidewise  into  hori- 
zontal position.  The  volume  of  the  body  gi  of 
mercury  is  such  that  a  slight  passage  is  left  above 
the  body  of  mercury  and  through  the  portions 
of  the  plates  pi  and  P2  located  above  the  same. 

50  In  Fig.  4  I  have  shown  the  cell  in  a  position 
turned  upside  down,  in  which  position  the  plate 
pi  prevents  the  liquid  electrolyte  from  leaking 
from  the  cell. 
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This  invention  relates  to  a  method  of  preparing 
stable  dry  vitamin  C,  which  consists  in  adding 
cow's  milk  to  concentrated  solution  of  vitamin  C 
or  to  fruit  juice  rich  in  vitamin  C,  spraying  the 
mixture  into  air  or  an  atmosphere  of  carbonic 
acid  gas  and  then  drying  the  same  into  powder 
form.  The  object  thereof  is  to  obtain  vitamin  C 
in  dry  and  powder  form  which  stands  preserva- 
tion and  is  free  from  an  apprehension  of  changing 
its  quality  and  losing  its  effect,  by  enveloping  it 
with  the  constituents  of  the  cow's  milk  such  as 
fat,  protein,  etc.  and  thus  preventing  its  contact 
with  air  and  moisture. 

Vitamin  C  not  only  in  the  state  of  an  aqueous 
solution,  but  also  even  in  dry  and  powder  form, 
gradually  has  its  quality  changed  by  contact  with 
air  or  the  moisture  contained  therein  and  has  its 
effect  reduced.  According  to  the  present  inven- 
tion, after  adding  cow's  milk,  concentrated  solu- 
tion of  vitamin  C  or  fruit  juice  rich  in  vitamin  C 
is  sprayed  into  the  air  or  into  an  atmosphere  of 
carbonic  acid  gas  dried  by  heating  and  is  turned 
into  the  powder  form  enveloped  by  the  fat,  pro- 
tein, etc.  contained  in  the  milk,  thereby  cutting 
off  the  contact  of  vitamin  C,  with  air  or  the  mois- 
ture contained  therein  and  making  it  a  stable 
nutriment  which  well  stands  preservation. 

The  following  is  an  examples  of  carrying  out 
this  invention  into  practice : 

Example  I 


drcxide,  vitamin  C-containing  solution  is  alkali- 
fied  and  vitamin  C  is  precipitated.  Then,  the  so- 
lution is  filtered  and  the  precipitate  is  suspended 
and  dispersed  in  water  or  alcohol.  Next,  by  pass- 

5  ing  carbonic  acid  gas  through  it  in  slightly  acidic 
condition,  magnesium  and  calcium  are  precipi- 
tated as  carbonate  and  at  the  same  time  vitamin 
C  is  liberated  and  then  the  solution  is  filtered 
again.   Next,  after  adding  1,000  cc  of  cow's  milk 

10  to  50  cc  of  the  concentrated  solution  containing 
0.5  gram  of  vitamin  C  which  has  been  obtained  by 
concentrating  the  filtrate  by  evaporation  under 
reduced  pressure,  it  is  sprayed  into  a  dry  chamber 
held  at  60°  C,  thus  dispersing  it  as  fine  sprays 

15  and  drying  it. 

In  this  way,  100  grams  of  the  powder  contain- 
ing more  than  0.3  gram  of  vitamin  C  is  produced. 

Example  II 

20  To  300  c.  c.  of  concentrated  and  deacidified 
pineapple  juice  (the  pineapple  juice  generally 
contains  0.4  gram  of  vitamin  C  per  1,000  cc.)  is 
added  400  cc  of  cow's  milk  and  the  mixture  is 
sprayed  into  a  dry  chamber  held  at  65°  C,  thus 

25  dispersing  it  as  fine  sprays  and  drying  it. 

In  this  way,  100  grams  of  the  powder  containing 
more  than  0.3  gram  of  vitamin  C  is  produced. 


30 
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The  present  invention  relates  to  a  method  of 
extracting  vitamin  C,  characterised  by  adding 
magnesium,  or  calcium  or  a  mixture  of  magne- 
sium and  calcium  in  oxide  or  hydroxide  form  to 
a  solution  containing  vitamin  C,  converting  vita-  5 
min  C  in  the  alkaline  state  of  the  solution  into 
a  compound  insoluble  in  water  and  alcohol,  then 
suspending  the  compound  in  water  or  alcohol  and 
treating  the  same  with  an  acid  which  forms  in- 
soluble salts  with  magnesium  or  calcium,  thus  1° 
precipitating  it  and  at  the  same  time  liberating 
vitamin  C  into  the  solution  and  finally  concen- 
trating it.  The  object  thereof  is  to  extract  vita- 
min C  very  simply  with  a  small  loss  and  without 
the  fear  of  retaining  a  substance  bad  for  health.  15 

It  is  known  to  separate  vitamin  C  by  treatment 
with  lead  salt  solution.  However,  vitamin  C  is 
not  merely  lost  by  decomposition,  but  also  as  the 
vitamin  C  solution  produced  is  apt  to  retain  lead 
salt,  there  is  a  fear  of  its  being  injurious  to  health.  20 
Now,  according  to  this  invention,  by  adding  mag- 
nesium or  calcium  or  a  mixture  of  magnesium  and 
calcium  in  oxide  or  hydroxide  form  to  a  solution 
containing  vitamin  C,  they  are  combined  with 
vitamin  C  in  alkaline  condition  and  the  compound  25 
thus  obtained  which  is  insoluble  in  water  and  al- 
cohol is  filtered  and  washed  with  water.  Next, 
the  vitamin  C  containing  precipitate  is  suspended 
in  water  and  acidified  by  an  acid  which  forms 
insoluble  salts  with  magnesium  or  calcium,  for  30 
instance,  carbonic  acid,  oxalic  acid  and  phos- 
phoric acid,  so  that  it  is  made  insoluble  in  water 
and  at  the  same  time  vitamin  C  is  liberated  into 
the  solution  and  is  filtered.  Then,  by  concen- 
trating the  filtrate  under  vacuum,  concentrated  35 
vitamin  C  solution  is  produced  simply  with  a  good 
yield.  In  liberating  the  vitamin  from  vitamin  C 
containing  compound,  if  carbonic  acid  is  em- 
ployed, carbonate  of  magnesium  or  calcium  re- 
mains in  a  slight  quantity  in  the  vitamin  solu-  40 
tion,  which  however  is  harmless  unlike  lead  salt, 
whereas  when  oxalic  acid  is  used,  it  is  advisable 
to  acidify  the  solution  again  with  acetic  acid  and 
convert  the  remaining  oxalic  acid  into  calcium 
oxalate  by  adding  lime  and  thus  remove  oxalic  45 
acid  completely.  The  concentrated  vitamin  C 
solution  thus  obtained  is  used  as  such  for  medical 
or  alimental  purposes  or  made  into  milk  powder 


containing  much  vitamin  C,  by  mixing  it  with 
concentrated  milk  and  drying  it  or  is  mixed  with 
condensed  milk  to  increase  the  quantity  of  vita- 
min C  contained  therein. 

The  following  are  examples  of  carrying  out  this 
invention  into  practice: 

Example  I 

To  1,000  c.  c.  of  the  pine  apple  juice  (the  pine 
apple  juice  generally  contains  about  0.4  gram 
of  vitamin  C  per  1,000  c.  c.)  concentrated  to  con- 
tain 1  milligram  of  vitamin  C  per  c.  c,  is  added 
calcium  carbonate,  and  after  deacidifying  and 
filtering  the  mixture,  the  filtrate  is  rendered  alka- 
line by  adding  10  grams  of  magnesium  oxide  and 
5  grams  of  calcium  oxide  successively.  After 
combining  them  with  vitamin  C  sufficiently,  the 
insoluble  vitamin  C  compound  is  filtered  and  the 
precipitate  is  washed  with  water.  Then,  sus- 
pending and  dispersing  the  precipitate  in  water,  it 
is  acidified  by  the  addition  of  oxalic  acid  to  have 
the  hydrogen  ion  concentration  below  pH4.  After 
passing  carbonic  acid  gas  through  it,  liberated 
vitamin  C  is  filtered  and  acetic  acid  is  added  to 
the  filtrate.  Next,  after  removing  the  remain- 
ing small  quantity  of  oxalic  acid  completely  by 
adding  milk  of  lime  and  filtering  the  above,  the 
filtrate  is  evaporated  under  vacuum.  In  this  way, 
it  is  possible  to  obtain  a  concentrated  solution 
containing  more  than  0.5  gram  of  vitamin  C  per 
50  c.  c.  of  the  concentrated  solution. 

Example  II 

After  rendering  1,000  c.  c.  of  the  juice  of  the 
fruit  of  passion  flower  (contains  0.3  gram  of  vita- 
min C  per  1,000  c.  c.  weak  acidic  and  adding  30 
grams  of  magnesium  oxide  to  it  to  be  combined 
with  vitamin  C  sufficiently,  the  insoluble  com- 
pound is  separated  by  filtration  and  washed  with 
water,  and  after  suspending  and  dispersing  in  the 
water,  it  is  decomposed  by  carbonic  acid  gas  in 
the  presence  of  phosphoric  acid  and  filtered. 
Then,  by  concentrating  the  filtrate  under  vac- 
uum, there  is  obtained  a  concentrated  solution 
containing  more  than  0.2  gram  of  vitamin  C  per 
30  c.  c.  of  the  concentrated  solution. 

RYO  YAMAMOTO. 
TAKESHI  HARA. 
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The  present  invention  relates  to  a  method  of 
manufacturing  dry  powdered  sugar,  which  con- 
sists in  atomising  the  clarified  and  concentrated 
juice  obtained  by  compressing  the  sugar-cane  or 
sugar  solution  in  the  form  of  fine  sprays  with  or 
without  the  addition  of  a  suitable  nutriment, 
food  of  taste,  etc.  into  a  tightly  closed  dry  cham- 
ber containing  the  minute  solid  particles  of 
sugar  scattered  at  the  starting  of  the  operation, 
and  thus  drying  and  solidifying  them  on  the 
said  particles  of  solid  phase.  The  object  thereof 
is  to  obtain  the  less-hygroscopic  solid  powdered 
sugar  easily  from  sugar  solution  containing  rel- 
atively large  quantities  of  molasses  and  other 
non-crystallizable  substances. 

If  sugar  is  separated  as  crystals  by  evaporating 
and  concentrating  the  juice  obtained  by  com- 
pressing the  sugar-cane  and  other  sugar  solution 
containing  a  relatively  large  quantity  of  molas- 
ses, the  molasses  attaches  on  the  surfaces  of  the 
crystals  and  consequently  the  product  is  so  hy- 
groscopic and  deliquescent  that  it  is  difficult  to 
produce  the  powdered  sugar  that  stands  preserva- 
tion. Such  inclination  is  especially  remarkable 
when  the  sugar  is  mixed  with  alimetally  and  fla- 
vorously-effective  substances  which  as  a  whole 
are  hard  to  crystallise.  Also,  if  it  is  applied  to 
the  spraying  and  drying  process  to  be  dried  In 
powder  form  by  atomising  it  as  fine  sprays  in  a 
heated  tightly  closed  chamber,  the  atomised  fine 
sprays  present  an  oversaturated  condition  and 
fall  down  as  such  and  are  accumulated  so  that 
they  cannot  be  dried  in  fine  powder  form.  Now, 
according  to  this  invention,  sugar-cane  juice,  or 
sugar  solution  is  atomised  in  the  form  of  fine 
sprays  with  or  without  the  addition  of  one  or 
more  kinds  of  suitable  nutriments  or  food  of 
taste,  for  example,  the  aromatic  and  flavorous 
substances  contained  in  a  special  kind  of  sugar 
only,  such  as  vitamins,  enzyme,  salts  and  Jan- 
anese  white  sugar,  in  the  air  or  inert  gas  in  a 
tightly-closed  dry  chamber  containing  a  small 
quantity  of  fine  sugar  particles  scattered  be- 
forehand at  the  starting  of  the  operation  so  that 
said  fine  sugar  particles  already  present  in  the 
chamber  may  act  as  the  nuclei  of  crystals  to 
destroy  the  oversaturated  condition  of  the  sur- 
faces of  the  fine  sprays  of  liquid  phase  and  breed 
numerous  crystals.   The  thus-produced  minute 


crystal  particles  are  agglomerated  into  small 
masses  as  the  molasses  and  other  non-crystal- 
lizable substances  contained  in  the  fine  sprays 
remain  attached  on  said  particles.   They  are 

5  thus  made  into  the  coarse  particles  which  enve- 
lope the  non-crystallizable  substances.  The  dry 
powder  accumulated  on  the  floor  in  this  way  is 
carried  out  of  the  chamber.  Thus,  it  is  possible 
to  form  easily  the  less  hygroscopic  powdered 

10  sugar  of  great  nutritive  value  and  good  taste  fit 
as  the  material  for  canned  food,  condensed  milk, 
powdered  milk,  confectionery  etc.  When  the 
regular  spraying  and  drying  operation  is  reached, 
the  masses  of  sugar  particles  formed  by  spray- 

15  ing  are  knocked  against  one  another  and  de- 
stroyed, as  the  result  of  which  the  sugar  crystals 
on  their  surfaces  are  partly  pulverized  into  the 
finer  powder  particles  and  scattered  and  sus- 
pended in  the  drying  chamber.    Said  particles 

20  being  thus  naturally  utilized  as  the  nuclei  of 
crystals,  the  operation  may  be  carried  out  con- 
tinuously without  the  necessity  of  any  further 
supply  of  the  minute  sugar  particles  to  the 
chamber  as  the  nuclei  of  crystals. 

25  The  following  are  the  examples  of  carrying  out 
this  invention  into  practice: 

Example  I 

The  juice  from  a  crude  cane-sugar  factory  or 
30  a  factory  for  manufacturing  white  sugar  direct- 
ly from  the  cane  juice  is  concentrated  to  brix 
40-70°  and  atomised  in  the  form  of  fine  spray 
with  the  addition  of  vitamin  B  complex  com- 
pound and  vitamin  C  by  dry  carbonic  acid  gas 
into  a  dry  chamber  held  at  50-60°  C,  at  the  same 
time  supplying  and  scattering  fine  sugar  particles 
from  below.  Then,  the  sugar  solution  suspend- 
ing in  the  hot  atmosphere  in  the  chamber  is 
turned  into  dry  powder  by  evaporation  and  ac- 
40  cumulated  on  the  floor,  after  which  it  is  carried 
out  and  collected. 

Example  2 

If  in  the  above  example  the  sugar  solution 
concentrated  to  brix  40-65°  is  added  to  the  clari- 
45  fled  cane  sugar  juice  obtained  by  compressing 
the  top  of  sugar  cane,  it  is  possible  to  obtain  dry 
powdered  sugar  of  peculiar  sweet  flavor  contain- 
ing vitamin  B  complex  compound. 

TAKESHI  HARA. 
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Processes  whereby  gummy  or  plastic  substances 
may  be  obtained  by  treatment  of  tomato  skins 
are  already  known.  The  extraction  may  be  car- 
ried out  e.  g.  by  treatment  of  the  skins  with 
caustic  alkalies  in  order  to  saponify  the  sub- 
stances contained  in  the  skins.  The  alkaline  so- 
lutions thus  obtained  are  decomposed  by  treat- 
ment with  acids  and  the  precipitated  substances 
are  then  washed  and  eventually  condensed  or 
further  treated. 

We  have  now  found  that  by  starting  from  the 
last  mentioned  substances  and  subjecting  them 
to  further  treatments  e.  g.  polymerization  in  the 
presence  of  colophony  and/or  the  like,  it  is  pos- 
sible to  obtain  a  cohesive  substance  which  may 
replace  the  usual  linoleum  cement,  obtained  from 
linoxyn,  thus  preparing  a  linoleum-like  product. 

The  polymerization  treatment  object  of  the 
present  invention  consists  in  the  fact  that  e.  g. 
the  gummous  substances  are  brought  to  a  con- 
venient temperature  in  the  presence  of  colophony 
and/or  the  like  resins  whereby  polymerization  is 
effected  in  such  a  way  as  to  obtain  a  tough,  elas- 
tic, cohesive  substance  resembling  ordinary  lino- 
leum obtained  from  linoxyn. 

The  proportion  between  the  substances  ob- 
tained by  extraction  from  tomato  skins  and 
colophony  and/or  other  like  resins  may  vary  in 
the  same  way  as  in  the  ordinary  linoleum  com- 
position. It  is  obvious  that  the  above  descrip- 
tion is  only  by  way  of  example  and  not  exclu- 
sive. 

With  the  cohesive  substance  thus  prepared,  a 
mixture  similar  to  those  employed  in  the  ordinary 
linoleum  manufacture  may  be  obtained  which 
may  then  be  calendered  and  pressed  upon  a  back- 
ing, thus  obtaining  a  product  similar  to  linoleum 
and  showing  the  same  characteristics  in  so  far 
as  its  practical  applications  are  concerned. 

In  order  to  better  understand  the  present  in- 
vention the  following  example  is  given: 

70  parts  of  substances  extracted  from  tomato 
skins  as  above  described  are  mixed  with  30  parts 
of  colophony,  the  polymerisation  being  subse- 
quently carried  out  at  a  convenient  temperature 
thus  obtaining  a  cement  which  may  substitute 
the  ordinary  linoleum  cement. 

Subsequently, 

Parts 

Cement  thus  obtained  300 

Cork  flour  350 

Ochre  and  colouring   160 

matters  are  worked  together  in  the  mixers  usu- 
ally employed  in  the  linoleum  industry;  the  mix- 
ture thus  obtained  is  calendered  and  pressed  upon 
a  backing.  In  this  way  a  product  similar  to  lino- 
leum is  obtained  having  the  same  characterisitcs 
in  respect  of  practical  applications. 

Instead  of  totally  employing  the  cement  pre- 
pared as  above  disclosed  starting  from  substances 
extracted  from  tomato  skins,  it  may  be  employed 


only  partially  together  with  the  ordinary  cement 
obtained  from  a  mixture  of  linoxyn  and  resins. 

The  proportion  of  the  two  cements  may  prac- 
tically be  whatever,  anyhow  the  more  convenient 
5  amount  is  of  about  50%  for  each  type  of  cement. 

Example 

Parts 

Cement   obtained   by  using   the  cohesive 


agent  extracted  from  tomato  skins  150 

Ordinary  cement  obtained  by  using  linoxyn,  150 

Cork  flour  300 

Ochre  or  colouring  matters   160 


are  worked  together  in  the  mixers  usually  em- 
_  ployed  in  the  linoleum  industry  and  the  mixture 
thus  obtained  is  calendered  or  pressed  upon  a 
backing. 

As  an  alternative  to  the  process  for  extracting 
gum-resin  substances  from  skins  as  above  dis- 
closed  after  alkaline  treatment  in  a  vessel,  in- 
stead of  separating  from  the  exhausted  skins,  by 
filtration  or  decantation,  the  liquid  portion  and 
continuing  the  subsequent  operations  only  on  the 
liquid  portion,  the  acid  treatment  is  applied  on 
the  whole  mass  so  that  also  the  insoluble  portion 

!S  of  the  skin  will  precipitate  together  with  the  res- 
inous substances. 

The  mixed  precipitate  thus  obtained  is  then 
subjected  to  the  above  mentioned  subsequent 
polymerisation  treatments  and  then  is  employed 

0  for  the  manufacture  of  linoleum. 

The  portion  of  the  exhausted  skins  insoluble  in 
the  alkaline  solution,  represents  about  20%  of  the 
dry  skins  treated  and  mainly  consist  of  cellulose 
and  lignin  containing  also,  in  a  smaller  propor- 

,s  tion,  polysaccarides  and  nitrogen  containing  sub- 
stances i.  e.  its  composition  is  similar  to  that  of 
wood  and  may  thus  conveniently  be  used  as  a 
filler,  either  as  it  is  or  after  being  separated  and 
subsequently  treated  in  any  suitable  way. 

Example 

Parts 


Mixed  precipitate  containing  besides  the  res- 
inous substances  also  skins  residue  in  the 
45     proportion  of  20  %   84 

and 

Colophony  are  polymerised  in  the  same  man- 
ner as  above  disclosed  thus  obtaining  the 
50     desired  cement   30 

Subsequently, 

Parts 

Cement  thus  obtained  342 

Cork  flour  340 

55  Ochre  and  colouring  matters   130 


are  worked  together  as  described  in  the  previous 
examples  thus  obtaining  a  product  similar  to 
linoleum  which  is  like  to  the  one  obtained  ac- 
cording to  the  two  above  mentioned  examples. 

GUIDO  DE  BLASIO. 

GIOVANNI  MAURI. 
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The  invention  relates  to  a  circulating  pump  for  The  rotary  slides  are  mounted  in  the  piston 

pasty  masses,  especially  concrete.   It  has  for  its  which  herefore  has  indentations  6.   The  rotary 

object  to  provide  a  construction  which  is  simple  slides  consist  of  slide  plates  7  extending  over  the 

and  reliable  in  service  and  not  endangered  even  passage  cross  section  of  the  pump  and  carrying 

by  the  stones  contained  in  the  concrete.    The  5  at  their  ends  discs  8  from  which  pins  9  extend 

invention  starts  from  a  cylindrical  casing  with  which  are  journalled  in  brackets  10  fixed  on  the 

cylindrical  piston  rotating  therein  and  with  slide  piston.   The  outer  side  1 1  of  the  rotatable  discs 

plates  adapted  to  be  oscillated  out  of  the  piston  7  are  curved  so  that  they  fit  flush  into  the  cir- 

and  serving  as  conveying  means.   The  invention  cumference  of  the  piston  2  when  the  slide  is  in 

consists  in  that,  the  piston  being  centrically  ar-  10  the  open  position  shown  in  the  lower  portion  of 

ranged  in  the  casing,  the  slide  plates  uniformly  Fig.  1. 

distributed  around  the  piston  are  gripped  from  Two-armed  levers  12  are  fixed  on  one  side  of 
both  sides  by  cylindrical  discs  which  are  mounted  the  pump  on  the  journalled  pins  9  of  the  rotary 
in  the  extensions  of  the  piston  closing  the  pump  slides  and  carry  a  roller  13  on  the  outer  arm, 
space  from  the  sides  and  extending  up  to  the  cas-  15  whereas  a  pull  spring  14  is  hocked  onto  the  end 
ing.  of  the  other  arm,  the  other  end  of  the  spring  being 
The  arrangement  is  further  made,  in  order  to  fixed  on  the  piston  at  15.  The  rollers  13  run 
carry  through  a  drive  of  the  slide  plates,  that  the  on  a  guide  rail  1 6  fixed  on  the  outer  side  of  the 
cylindrical  discs  which  engage  on  the  slide  plates  stationary  pump  casing  by  screws  17. 
carry  outwardly  projecting  pins  fixed  on  the  side  20  The  operation  of  the  pump  is  as  follows: 
walls  of  the  piston.  On  at  least  one  of  these  pins  The  material  is  fed  to  the  pump  by  a  funnel 
a  control  lever  for  the  slide  plates  may  be  18  and  drops  into  the  conveying  channel  13  of 
mounted.  the  pump  which  is  bordered  by  the  stationary 
It  has  proved  to  be  suitable  to  provide  a  two-  pump  casing  and  by  the  piston  ?.  The  material 
armed  control  lever,  one  arm  of  which  carries  25  is  then  displaced  by  a  rotary  slide  rotating  with 
a  roller  destined  to  roll  on  a  guide  rail,  and  to  the  piston  when  the  plate  7  is  in  the  transverse 
the  other  arm  of  which  a  pull  spring  fixed  on  position  relative  to  the  outlet  20  as  shown  in  Fig. 
the  piston  is  attached  so  that  the  slide  is  moved  1  at  least  up  to  the  moment  when  the  plate  7  of 
in  the  opening  direction  by  the  co-operation  of  the  next  following  rotary  slide  has  shut  off  the 
roller  and  guide  rail,  and  in  the  closing  direction  30  connection  of  the  space  behind  the  plate  of  the 
by  the  spring.  This  arrangement  prevents  that  rotary  slide  in  front  of  it  with  the  admission 
the  slide  plates  or  their  control  elements  are  dam-  point  18.  The  slide  is  then  opened  by  the  co- 
aged  or  must  be  made  extra  strong  owing  to  the  operation  of  the  two-armed  lever  (2  with  the 
stones  which  may  be  stuck  between  the  side  plate  roller  13  and  the  control  rail  16,  and  the  plate 
and  the  casing  wall  of  the  pump.  35  1 7  arrives  finally  in  the  extreme  opening  posi- 
The  slide  plate  has  preferably  the  shape  of  a  tion  shown  in  the  bottom  portion  of  Fig.  2,  in 
plate  extending  over  the  passage  cross  section  of  which  the  passage  to  the  outlet  20  is  free.  If  the 
the  pump  and  curved  and  mounted  in  the  piston  slide,  i.  e.  the  plate  7,  has  passed  along  the  strip- 
so  that  in  the  opening  position  it  fits  snugly  in  per  2 1  fixed  on  the  casing  wall,  it  is  returned  into 
the  outer  circumference  of  the  piston.  The  plate  40  its  closing  position  by  the  action  of  the  spring  1 4 
is  journalled  in  the  piston  preferably  by  lateral  according  to  the  construction  of  the  control  rail, 
discs  made  in  one  piece  and  connected  with  it.  and  the  operation  begins  afresh. 

An  embodiment  of  the  invention  is  illustrated  The  invention  is  evidently  not  restricted  to 
by  way  of  example  in  the  accompanying  drawing,  _  the  embodiment  illustrated,  as  this  may  be  con- 
in  which  45  structively  modified  within  the  range  of  the  in- 
Figs.  1  and  2  are  sections  through  the  circulat-  vention;  for  instance  more  than  two  rotary  slides 
ing  pump  according  to  the  invention,  may  be  mounted  in  the  piston  and  special  de- 
Fig.  3  is  a  front  elevation  of  the  piston  pump.  vices  may  be  provided  at  the  different  points  for 
The  stationary  pump  casing  is  designated  by  a  perfect  packing  of  the  conveying  channel 
I  and  the  piston  rotating  in  the  direction  of  the  00  against  the  outer  side,  for  instance  on  the  side 
arrow  3  is  designated  by  2.  The  piston  2  is  keyed  discs  8. 

on  the  driving  shaft  4  journalled  in  lateral  bear-  FRITZ  HELL, 
ings  5. 
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The  present  invention  relates  to  improvements 
in  refrigerating  apparatus  of  the  compression 
type. 

It  is  well  known  in  the  art  to  control  in  such 
refrigerating  apparatus  the  quantity  of  refrig- 
erant flowing  from  the  condenser  to  the  evap- 
orator by  means  of  a  float-controlled  valve.  Such 
a  valve  is,  as  a  rule,  arranged  in  a  separate  tank. 
The  constructions  hitherto  known  of  the  above 
type  require  a  relatively  large  amount  of  mate- 
rial, since  a  comparatively  large  reserve  of  en- 
ergy must  be  available  in  order  to  attain  a  re- 
liable operation  so  as  to  overcome  with  certainty 
a  jamming  which  may  occur  within  the  float  lever 
system.  According  to  the  invention  it  is  possible 
to  reduce  considerably  the  amount  of  material 
required  for  the  float  valve  without  impairing 
the  reliability  of  operation  thereof.  This  may  be 
accomplished  according  to  the  invention  by  se- 
curing the  float  body  to  a  rocking  lever  rotatably 
mounted  in  a  stationary  carrier  and  to  which  is 
also  secured  the  valve  needle,  the  ratio  of  trans- 
mission amounting,  for  instance,  to  1:10  and 
over.  By  choosing  such  a  great  ratio  of  trans- 
mission it  is  possible  to  employ  a  very  small  float 
for  operating  the  valve.  Further  features  es- 
sential to  the  construction  of  a  float-operated 
valve  will  be  hereinafter  explained  in  connection 
with  the  description  of  the  embodiments  shown. 

An  embodiment  of  the  float-operated  valve  ac- 
cording to  the  invention  is  shown  in  Figs.  1  to  3. 
The  float  tank  consists  of  two  parts  31  and  32 
firmly  secured  around  their  edges  by  welding. 
From  the  condenser  (not  shown)  extends  a  con- 
duit 33  into  the  interior  of  the  tank.  Through 
this  conduit  the  liquid  refrigerant  passes  into 
the  float  tank.  34  denotes  the  refrigerant  con- 
duit extending  from  the  float  tank  to  the  evap- 
orator (not  shown) ,  one  end  of  the  conduit  be- 
ing fitted  in  the  body  35,  in  which  is  arranged 
also  the  valve  needle  38. 

The  refrigerant  flows  through  the  passages  36 
and  37  of  the  body  35  and  then  through  the  con- 
duit 34  to  the  evaporator  when  the  valve  is  in 
the  open  position.  The  valve  needle  38  is  se- 
cured to  a  rocking  lever  40  by  means  of  a  pin 
39.  The  rocking  lever  40  is  in  turn  rotatably 
mounted  in  the  manner  as  shown  in  the  drawing 


in  a  carrier  47  with  the  aid  of  a  bent  wire  46, 
the  upper  end  of  the  carrier  47  being  secured 
to  the  body  35.  The  rocking  lever  40  carries  at 
one  end  a  counter-weight  41  and  on  the  other 

5  the  ball  float  44  made  of  two  halves.  The  ball 
float  is  provided  with  two  depressions  42  and  43 
cooperating  with  corresponding  parts  of  the  rock- 
ing lever  40.  The  ball  is  therefore  not  firmly 
secured  to  the  rocking  lever  itself  by  welding; 

10  screws  or  the  like.  The  two  arms  of  the  rocking 
lever  40  are  welded  together  as  indicated  at  51. 
The  upper  half  31  of  the  float  tank  is  raised  at 
the  side  facing  the  ball  44  in  order  that  the  float 
may  move  in  the  upward  and  downward  direc- 

15  tion.  On  the  off-set  wall  of  the  upper  part  of 
the  tank  an  electromagnet  20  may  be  mounted 
which  serves  to  open  the  valve  at  will.  The  iron 
body  of  this  electromagnet  48,  49,  50  has  a  U- 
shaped  form  in  order  that  the  two  limbs  49  and 

20  50  extend  exteriorly  of  the  float  tank.  As  soon 
as  the  exciting  current,  which  flows  through  the 
coil  20  has  exceeded  a  predetermined  value,  the 
ball  float  44  is  attracted  in  the  upward  direc- 
tion, thereby  removing  the  valve  needle  38  from 

25  its  seat.  Owing  to  the  great  ratio  of  transmis- 
sion a:b,  the  dimensions  of  the  arrangement, 
particularly  the  size  of  the  ball  float  may  be  con- 
siderably reduced  as  compared  to  the  arrange- 
ment hitherto  known,  without  affecting  the  forces 

30  necessary  for  opening  and  closing  the  valve.  45 
denotes  a  sieve  which  prevents  foreign  substances 
from  passing  from  the  tank  into  the  valve. 

Another  embodiment   of  the  float-operated 
valve  which  is  very  simple  in  design  is  shown 

35  in  Figs.  4  to  6,  in  which  similar  numerals  of  ref- 
erence denote  corresponding  parts  as  in  Figs.  1 
to  3.  The  valve  ball  consists  in  this  embodiment 
of  two  halves  61  and  62. 

The  rocking  lever  63  is  designed  in  the  form 

40  of  a  simple  wire  which  extends  through  the  ball 
in  the  manner  as  shown  in  Fig.  4  and  which  is 
welded  to  the  ball  half  61  as  indicated  at  66. 
The  lever  63  is  firmly  secured  to  the  strap  64 
by  welding  which  is  rotatably  mounted  in  the 

45  carrier  47  by  means  of  a  pin  65. 
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The  present  invention  relates  to  arrangements 
for  the  display  of  the  individual  cards  in  the  pack 
of  cards  filed  in  filing  trays,  containers  and  the 
like,  and  the  main  idea  of  the  invention  is  the 
use  of  magnetic  forces  for  the  separation  of  the 
individual  cards  for  the  display.  For  this  pur- 
pose the  individual  cards  are  controlled  by  ele- 
ments of  magnetically  conducting  material  which 
under  the  influence  of  magnetic  forces  are  caused 
to  assume  a  spread  position,  thereby  effecting  the 
desired  spreading  of  the  cards.  The  arrange- 
ment preferably  is  such  that  the  magnetic  lines  of 
force  extend  in  the  same  direction  through  suc- 
ceeding elements,  and  if  an  opening  at  the  top  of 
the  pack  of  cards  is  provided  at  any  desired  point, 
for  instance  by  a  manual  or  mechanical  separa- 
tion, or  by  magnetic  influence  upon  the  elements, 
the  magnetic  repulsion  between  the  elements  will 
effect  the  spreading  of  the  elements  and  thereby 
of  the  cards  at  this  point,  so  as  to  make  at  least 
the  top  of  the  cards  visible,  whereby  the  desired 
card  is  easily  found. 

In  order  to  avoid  the  complication  and  liability 
to  errors  always  present  in  electrical  connections, 
the  magnetic  field  may  be  produced  by  means  of 
permanent  magnets,  magnetical  material  being 
now  obtainable,  having  sufficiently  high  perma- 
nent magnetism  and  stability  for  the  present  pur- 
pose. 

The  elements  controlling  the  movement  of  the 
cards  may  consist  of  thin  iron  tapes  or  the  like 
and  may  be  used  as  separating  elements  between 
the  individual  cards,  or  be  connected  to  the  cards 
proper. 

In  view  of  the  above,  it  is  possible  to  use  sepa- 
rating iron  sheets  of  permanent  magnetic  ma- 
terial, which  themselves  provide  for  the  required 
magnetic  force.  But  as  the  alloys  which  could 
then  be  used,  are  too  brittle  to  have  the  required 
mechanical  strength  when  the  sheets  are  made  so 
thin  as  is  desirable  out  of  consideration  to  the 
space  available,  and  an  excessive  quantity  of  per- 
manent magnetic  material  would  be  required,  it 
is  desirable  to  have  the  elements  influenced  by  an 
external  magnetic  field.  In  this  case  the  field 
may  in  itself  effect  a  control  upon  the  elements 
In  addition  to  the  control  effected  by  the  repul- 
sion of  the  elements  between  one  another,  a  me- 
chanical separation  between  the  elements  and  the 
magnets  being  provided  so  as  to  prevent  any  con- 
tact or  magnetic  sticking  between  the  elements 
and  the  magnets.  The  pole  pieces  of  the  mag- 
nets may  for  instance  be  mounted  outside  of  the 
side  wall  of  the  card  carrying  tray  which  should 
then  be  made  of  a  material  which  is  magnetically 


neutral,  and  the  elements  may  then  be  arranged 
along  the  side  edges  of  the  cards  and  each  mag- 
net be  arranged  with  its  pole  pieces  one  above  the 
other.  Thereby  a  symmetrical  force  is  obtained, 
a  pull  of  the  cards  in  one  direction  thereby  being 
avoided.  Preferably  the  magnets  are  arranged 
on  both  sides  of  the  pack  of  cards,  pole  pieces  of 
the  same  polarity  being  arranged  in  the  same 
level  so  as  to  avoid  stray  losses  by  lines  of  force 

10  running  from  one  side  of  the  tray  to  the  other 
for  instance  through  the  floor  of  the  same. 

When  an  external  magnetic  field  is  used,  it  is 
desirable  to  arrange  the  elements  on  the  cards 
themselves,  it  being  thereby  possible  to  make  the 

15  elements  very  thin,  below  to  m/m  and  with  a 
breadth  of  a  few  m/m,  the  mechanical  strength 
of  the  elements  then  being  of  no  importance.  In 
this  case  the  elements  should  be  made  of  a  mag- 
netic material  practically  without  any  reman- 

20  ence,  in  order  to  avoid  their  sticking  to  casual  iron 
parts  or  to  one  another  when  removed  from  the 
tray.  Such  a  card  may  be  handled  in  the  usual 
manner,  the  thin  elements  being  so  flexible  and 
so  thin  that  the  card  for  instance  without  diffi- 

25  culty  may  be  placed  in  a  typewriter. 

Preferably  the  elements  are  connected  to  the 
card  by  being  glued  into  the  same  for  instance 
along  the  side  edges  in  such  a  manner  that  the 
elements  are  covered  by  the  paper,  cardboard  or 

30  the  like  on  both  sides,  whereby  the  card  will  look 
like  an  ordinary  card. 

When  an  external  field  is  used,  it  is  very  suit- 
able to  make  the  pole  pieces  of  the  magnets  in  the 
form  of  rods  extending  along  practically  the  full 

35  length  of  the  pack  of  cards.  The  magnet  field 
will  then  tend  to  keep  the  cards  in  an  upright  po- 
sition out  of  which  they  may  be  brought  at  any 
desired  point  by  external  influence.  The  simplest 
way  of  obtaining  this  is  to  use  the  hand  only,  by 

40  sliding  one  finger  along  the  pack  of  cards,  where- 
by the  cards  are  spread  successively,  or  the  pack 
of  cards  may  be  gripped  with  two  fingers  at  two 
points  at  a  small  distance  from  one  another,  and 
drawn  apart  whereby  the  intermediary  cards  will 

45  spread  out  like  a  fan.  When  this  is  to  be  per- 
formed by  drawer  trays,  the  pole  pieces  of  the 
magnets  must  be  mounted  on  the  tray  itself  so  as 
to  influence  the  elements  in  the  withdrawn  posi- 
tion of  the  tray. 

50     In  order  to  facilitate  the  formation  of  the  fan, 
one  or  both  end  walls  of  the  tray  are  suitably  ar- 
ranged at  an  angle  to  the  floor  of  the  tray,  as 
known  per  se. 
Such  an  arrangement  usually  is  preferable  as 

55  It  is  simple  and  in  most  cases  gives  quite  sufficient 
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facilitation  in  searching  the  cards.  But  it  is  also 
possible  to  effect  the  spreading  at  the  desired 
point  without  manual  influence  upon  the  cards. 
In  this  case  a  device  must  be  used  which  is  ar- 
ranged movably  relatively  to  the  tray  in  the  direc- 
tion of  length  of  the  same  and  which  causes  vari- 
ations in  the  magnetic  condition  of  the  elements. 
This  device  may  for  instance  be  mechanical  so  as 
to  bring  the  elements  out  of  position  in  an  exist- 
ing field,  or  magnetic  so  as  to  reduce  or  strengthen 
the  field,  or  the  field  may  contingently  be  pro- 
duced by  the  device  itself,  the  magnet  being  car- 
ried by  the  device.  In  the  latter  case  the  cards 
may  beforehand  be  placed  in  an  oblique  position 
from  which  they  are  lifted  by  the  magnets.  The 
simplest  way  is,  however,  to  make  the  device  re- 
duce an  existing  field  by  erecting  a  magnetic 
shunt  connection  across  an  external  field  pro- 
duced by  means  of  pole  pieces  extending  along  the 
whole  length  of  the  magnet,  it  being  possible  by 
suitable  forming  of  the  shunt  connection  to  ob- 
tain a  spreading  of  the  cards  at  the  point  at  which 
the  device  is  placed. 

In  order  to  effect  the  desired  relative  move- 
ment between  the  device  and  the  tray,  the  device 
may,  when  used  in  connection  with  drawer  trays, 
be  stationary  relatively  to  the  container  or  cabinet 
surrounding  the  tray,  the  movement  being  ef- 
fected by  the  withdrawal  or  pushing  in  of  the 
tray. 

Preferably  the  device  is  so  arranged  that  it 
works  during  the  movement  of  the  tray  so  as  to 
make  the  cards  spread  successively.  Thus,  the 
magnets  may  be  mounted  in  the  compartment 
surrounding  the  tray  so  as  to  make  the  cards  fall 
forward  to  an  oblique  position  when  the  tray  is 
withdrawn  and  rise  when  the  tray  is  pushed  in, 
or,  if  the  magnets  are  mounted  on  the  tray,  the 
compartment  may  constitute  a  magnetic  shunt 
so  as  to  make  the  cards  rise  from  an  oblique  po- 
sition when  the  tray  is  withdrawn  and  fall  down 
when  the  tray  is  pushed  in.  In  the  latter  cases, 
where  the  elements  normally  are  under  the  in- 
fluence of  the  magnetic  field  when  the  cards  are 
accessible,  any  method  of  searching  may  of  course 
be  used,  i.  e.  the  cards  may  be  spread  either  by 
gripping  the  cards  directly  or  by  effecting  the 
relative  movement  between  the  effecting  device 
and  the  tray. 

It  is,  however,  possible  to  make  the  cards  turn 
over  automatically  in  the  form  of  a  fan  without 
using  any  special  device  for  the  variation  of  the 
magnetic  condition  of  the  elements. 

If,  in  an  embodiment  in  which  all  elements  are 
simultaneously  subjected  to  the  magnetic  field, 
the  field  is  not  stronger  than  that  the  pack  of 
cards  may  assume  an  oblique  position,  and  if,  by 
providing  for  a  sufficient  space  or  preferably  by 
arranging  one  end  wall  at  an  angle  to  the  floor 
of  the  tray,  the  pack  of  cards  is  caused  to  assume 
such  oblique  position,  a  fan  will  normally  be 
formed  at  one  end  where  the  end  wall  may  be 
vertical  or  be  inclined  at  a  greater  angle  than 
that  of  the  other  end  wall. 

If  the  pack  of  cards  in  this  case  is  gripped  at 
the  end  opposite  to  that  where  the  fan  is  formed, 
or  at  any  point  along  the  length  of  the  same,  and 
the  cards  are  raised,  the  fan,  which  is  now  formed 
at  the  point  where  the  pack  is  gripped,  will,  when 
the  grip  is  released,  move  along  the  pack  of  cards 
in  a  wave  to  the  end  where  it  was  initially  formed 
until  all  cards  are  in  their  initial  position. 

In  the  accompanying  drawing  illustrating  the 
invention,  Fig.  1  is  a  front  view  of  a  card  with  the 
elements  according  to  the  invention  incorporated 


in  the  card.  Fig.  2  is  a  pcrspectiviic  view  of  one 
side  of  a  pack  of  cards,  showing  an  embodiment 
wherein  a  source  of  the  magnetic  field  is  in  the 
form  of  a  horse  shoe  magnet.    Fig.  3  is  a  vertical 

5  section  through  a  card  tray  with  a  pack  of  cards 
inserted  and  with  a  special  form  of  the  magnet 
system  arranged  in  a  recess  in  the  wall  of  the 
tray.  Fig.  4  is  a  view  of  the  magnet  system  along 
the  line  A — A  in  Fig.  3.    Fig.  5  corresponds  to  Fig 

10  2,  but  shows  separate  elements  and  how  the  ele- 
ments are  spread  in  the  form  of  a  fan  under  the 
influence  of  the  magnetic  forces. 

Similar  references  are  used  fcr  similar  parts  in 
all  figures. 

15  In  Fig.  1,  I  is  the  card  which  may  be  of  paper, 
card  board  or  the  like,  for  instance  glued  to  the 
card  or  inserted  in  the  card  so  that  the  elements 
are  covered  on  both  sides.  As  will  be  seen,  the 
elements  are  arranged  at  a  small  distance  from 

20  the  edge  of  the  card  in  order  to  avoid  a  magnetic 
sticking  between  the  elements  and  ihe  pole  pieces 
of  the  magnet  system. 

In  Fig.  2  a  pack  of  cards  I  each  having  elements 
2  at  each  edge  of  the  same  are  shown,  a  horse  shoe 

25  magnet  3  being  arranged  at  the  sides  of  the  pack 
of  cards  in  order  to  obtain  the  desired  spreading 
of  the  cards.  The  magnet  3  is  so  formed  that 
the  north  and  south  poles  of  the  same  extend  es- 
sentially along  the  pack  of  cards  at  a  certain  dis- 

30  tance  from  each  other.  Consequently  the  mag- 
netic lines  of  force  will  extend  from  the  south 
pole  of  the  magnet  through  the  air  gap  provided 
between  the  said  poles  of  the  magnet  and  the  said 
side  edges  of  the  card  longitudinally  of  the  ele- 

35  ments  to  the  north  pole  of  the  magnet.  In  this 
manner  all  elements  are  similarly  magnetized  so 
that  portions  of  the  same  lying  adjacent  to  each 
other,  will  be  subjected  to  repellent  forces  due  to 
known  magnetic  laws. 

40  In  the  Figures  3  and  4  the  arrangement  corre- 
sponds to  that  shown  in  Fig.  3  with  the  modifica- 
tion that  the  magnet  3  is  provided  with  pole  pieces 
4,  5,  the  former  being  in  the  form  of  a  rod  extend- 
ing longitudinally  of  the  pack  of  cards,  and  the 

45  latter  being  in  the  form  of  a  channel  having  the 
limbs  of  the  same  directed  towards  the  pack  of 
cards  and  also  extending  longitudinally  of  the 
pack  of  cards.  As  shown  the  magnet  system  is 
arranged  on  each  side  of  the  pack  of  cards  in  a  re- 

60  cess  in  the  side  wall  6  of  the  card  carrying  tray. 
In  order  to  obtain  a  spreading  of  the  cards  at 
any  desired  point  along  the  length  of  the  pack  of 
cards,  a  magnetic  shunt  piece  7  is  slidingly 
mounted  on  the  pole  piece  4  first  mentioned,  a 

55  longitudinally  extending  handle  or  the  like  8  be- 
ing secured  to  the  said  shunt  piece  so  as  to  enable 
a  manually  operated  movement  of  the  said  shunt 
piece  7.  Where  the  distances  between  the  pole 
pieces  4  and  5  are  bridged  by  means  of  the  shunt 

gO  piece  7,  no  or  essentially  no  magnetic  lines  cf 
force  will  extend  through  the  elements  2,  whereby 
the  spreading  of  the  cards  is  limited  to  the  dis- 
tance along  the  length  of  the  pack  of  cards  not 
covered  by  the  said  piece  7.    By  suitably  adjust - 

65  ing  the  position  of  the  said  piece  7,  the  spreading 
movement  of  the  cards  may  be  consentrated  at 
any  desired  point  along  the  pack  of  cards. 

The  embodiment  shown  in  Fig.  5  corresponds  in 
all  essentials  to  that  shown  in  Fig.  2  with  the  dif- 

70  ference  only  that  the  elements  2  instead  of  bein? 
incorporated  in  the  cards  t  are  formed  as  sepa- 
rating sheets  to  be  inserted  between  the  individ- 
ual cards  (not  shown) . 

75  NICOLAUS  PER  MATHIESEN. 


N.  P.  MATHIESEN 

CARD  FILING  COMPARTMENTS 
Filed  Sept.  23.  1940 


Serial  No. 
358,039 

2  Sheets-Sheet  1 


j 


i 

I 


H 

j 


V 


V 


txtitot 
dtt<>i 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


N.  P.  MATHIESEN 

CARD  FILING  COMPARTMENTS 
Filed  Sept.  23.  1940 


Serial  No. 
358,039 

2  Sheets-Sheet  2 


Published  May  11,  1943 


Serial  No.  358,067 


ALIEN   PROPERTY  CUSTODIAN 


SEALING  COMPOUNDS 

Felix  Herriger,  Berlin,  Germany;  vested  in  the 
Alien  Property  Custodian 

Application  filed  September  24,  1940 


This  invention  relates  to  sealing  material,  such 
as  employed  for  sealing  the  joints  of  electric  dis- 
charge vessels,  for  instance,  in  order  to  secure 
vacuum-tightness  thereof.  An  example  of  such 
a  discharge  vessel  is  shown  in  the  accompanying 
drawing  which  represents  a  sectional  view  of  an 
electron  tube.  I  denotes  a  bulb  of  high-melting 
metal,  2  a  ceramic  cover  for  this  bulb,  3  an  elec- 
trode system  mounted  on  this  cover  by  means 
of  the  leading-in  wires,  and  4  indicates  a  layer  of 
glass.  Layer  4  is  arranged  to  cover  both  the 
body  2  and  a  flange  formed  integral  with  the 
bulb  I,  and  thus  seals  the  joint  of  the  parts  I,  2. 
In  the  case  represented  by  way  of  example  the 
layer  4  is  utilized  also  for  sealing  the  leading- 
in  wires  into  the  cover  2. 

Layer  4  is  in  general  made  of  a  hard  vitreous 
material  which  is  difficult  to  soften  and  has  a  low 
coefficient  of  expansion,  thus  being  able  well 
to  unite  with  high-melting  metals.  A  further 
reason  why  hard  glass  seals  may  be  highly  heated 
resides  in  the  fact  that  on  account  of  their  low 
heat  expansion  strains  arising  in  them  are  less 
than  in  the  case  of  soft  glass  which  highly  ex- 
pands when  heated. 

Such  hard  glasses,  however,  are  not  suitable 
for  glazing  highly  expanding  material,  as  iron 
or  alloyed  steel,  since  the  curves  of  their  coeffi- 
cients of  expansion  are  too  much  different  from 
those  of  the  metal.  The  aim  should  be  to  employ 
glass  of  the  kind  having  expansion  curves  which 
greatly  accord  with  those  of  the  metal.  In  dis- 
charge vessels  with  metal  bulb  and  glass  seal  the 
temperature  of  this  seal  momentarily  rises  under 
the  influence  of  pulsating  loads.  Such  rise  of 
temperature,  however,  will  be  quite  ineffective 
if  a  sealing  material,  such  as  a  glass-like  sub- 
stance or  vitreous  material,  is  employed  the 
transformation  temperature  of  which  is  so  low 
that  the  heat  expansions  of  all  the  materials  so 
interconnected  are  small  in  the  temperature 
range  between  the  transformation  temperature 
and  the  temperature  of  the  surrounding  air  or 
so-called  ambient  or  room  temperature. 

As  regards  the  transformation  temperature  of 
the  sealing  material  there  is  a  lower  limit  de- 
pending upon  the  requirements  of  service.  How- 
ever, the  transformation  temperature  should  not 
be  lower  than  the  temperature  which  the  sealing 
material  may  acquire  during  operation.  This  re- 
quirement is  in  the  first  place  due  to  the  vapor 
pressure  which  is  negligible  only  at  temperatures 
below  the  transformation  temperature,  being 
small  enough  in  this  case.  In  the  second  place 
such  requirement  takes  the  electric  conductivity 


into  account,  which  rises  by  jumps  whenever 
the  transformation  temperature  is  surpassed.  In 
the  third  place  the  said  requirement  is  attribu- 
table to  the  viscosity  which  rapidly  decreases  at 

5  temperatures  above  the  transformation  temper- 
ature, whereby  the  seal  may  be  pressed  inward  by 
the  influence  of  the  outer  air. 

Where  it  is  desired  to  obtain  a  seal  which  is 
of  a  high  load  capacity  and  resistive  to  heat, 

10  and  if  it  is  not  practicable  to  make  use  of  hard 
glass,  on  account  of  the  coefficient  of  expansion 
or  the  high  melting  temperature  thereof,  then 
resource  may  be  had  to  seals  as  provided  by  the 
invention,  these  having  a  comparatively  low 

15  transformation  temperature  and  a  particularly 
high  elongation  at  rupture  or  breaking  elonga- 
tion. 

Below  the  transformation  temperature  the 
elasticity  of  vitreous  sealing  material  of  the  pre- 

20  ferred  kind  obeys  Hook's  law.  The  greater  the 
breaking  elongation  as  compared  with  the  ther- 
mal expansion  the  higher  may  be  the  thermal 
demand  on  such  material.  Since  strains  therein 
can  only  form  until  the  transformation  tempera- 

25  ture  is  reached  the  maximum  of  the  thermal  ex- 
pansion is  5th=aAT,  where  a  is  the  coefficient  of 
expansion  while  AT  is  the  difference  between 
transformation  temperature  and  ambient  or 
room  temperature.    For  instance,  an  ambient 

'JO  temperature  of  30°,  a  transformation  tempera- 
ture of  350°  and  a  coefficient  of  expansion  of 
90-10-1  will  effect  the  thermal  maximum  expan- 
sion ?;=2.88- 10-3.  The  breaking  elongation  5b 
depends  on  the  tensile  strength  Z  and  the  mod- 

:;5  ulus  of  elasticity  E  of  the  sealing  means  and  is 

7 

bh~E 

According  to  the  invention  it  is  proposed  that 

40  the  breaking  elongation  be  made  as  high  as  pos- 
sible, being  made  to  be  at  least  half  as  great  as 
the  said  maximum  of  the  thermal  expansion. 
Thus,  in  the  case  of  the  cited  example  the  maxi- 
mum  breaking    elongation   should   be  about 

45  1.5- 10-3.  Such  a  high  value  of  the  breaking 
elongation  may  be  obtained  by  an  appropriate 
composition  of  the  sealing  material. 

In  this  regard  sealing  material  is  suitable  that 
has  a  low  transformation  temperature,  a  rela- 

50  tively  high  tensile  strength  and  a  low  modulus 
of  elasticity.  A  low  transformation  temperature 
is  in  well-known  manner  obtained  by  means  of 
plumbic  oxide  and  boric  acid.  The  tensile 
strength  is  increased  by  calcium   oxide  and 

65  barium  oxide. 
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Among  prior  compounds  of  this  or  a  similar 
kind  there  is  an  enamel  cement  whose  transfor- 
mation temperature  is  about  350°  and  which  is 
composed  of  20%  silica,  64%  plumbic  oxide  and 
16%  borax.  This  cement,  however,  has  a  rather 
high  coefficient  of  expansion  and  a  low  breaking 
elongation  and  hence  is  not  always  suitable  for 
use  as  sealing  material.  In  addition  it  contains 
borax,  that  is,  does  not  contain  boric  acid  alone 
but  also  sodium  oxide,  and  experience  shows  that 
alkali  added  to  glass  causes  this  to  be  electrically 
conductive  at  certain  high  temperatures. 

A  suitable  sealing  compound  consists  of  at 
least  65%  plumbic  oxide,  at  most  15%  silica,  at 
least  10%  boric  acid  and  at  least  3%  barium  ox- 
ide or  calcium  oxide.  Good  results  have  been  at- 
tained by  means  of  a  sealing  compound  composed 
as  follows:  62%  plumbic  oxide,  15%  silica,  11% 


boric  acid  and  5%  barium  oxide.  The  coefficient 
of  expansion  of  this  special  compound  is  about 
90  10-7  and  thus  is  similar  to  that  of  the  chro- 
mium-iron alloys  containing  about  5%  chro- 
S  mium. 

Vitreous  sealing  compounds  as  provided  by  the 
invention  have  high  coefficients  of  expansion  and 
thereby  render  it  possible  that  a  non-magnetic 
iron-nickel  alloy  of  about  28%  nickel  and  72% 
10  iron  can  be  hermetically  sealed  with  their  aid. 
This  has  not  been  possible  so  far  on  account  of 
the  high  coefficient  of  expansion  of  the  iron- 
nickel  alloy. 
The  novel  sealing  means  may  be  employed  for 
13  sealing  together  metal  and  metal,  metal  and 
ceramic  material,  ceramic  material  and  ceramic 
material,  or  ceramic  material  and  glass. 

FELIX  HERRIGER. 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


F.  HERRIGER 

SEALING  COMPOUNDS 
Filed  Sept.  24.  1940 


Serial  No. 
358,067 


BY 


ATTORNEY  " 


Published  May  11,  1943 


Serial  No.  358,109 


ALIEN   PROPERTY  CUSTODIAN 


TAPPET  GUIDE,  SPECIALLY  FOR  PLUNGER 
PUMPS 

Heinz  Links,  Gaggenau/Baden,  Germany;  vested 
in  the  Alien  Property  Custodian 

Application  filed  September  24.  1940 


The  invention  relates  to  a  tappet  guide,  spe- 
cially for  plunger  pumps  with  several  cylinders 
or  similar  aggregates  and  its  object  is  a  simpli- 
fication of  the  tappet  guiding,  in  order  to  make 
it  less  expensive,  and  to  facilitate  the  replace- 
ment of  the  tappets  in  case  of  wear  or  inexact 
guiding  of  the  tappets,  simultaneously  a  small 
length  of  construction  of  the  aggregate  may  be 
obtained,  if  the  cylinders  are  arranged  in  series. 

An  essential  feature  of  the  invention  consists 
in  the  fact  that  the  tappets  guide  each  other  by 
themselves,  having  for  instance  a  diameter  which 
is  greater  than  the  distance  of  the  middle  axles 
of  single  tappets  from  each  other,  and  being 
flattened  for  a  mutual  guiding  at  the  faces  turned 
towards  each  other. 

Further  advantages  proceed  from  the  follow- 
ing description. 

In  the  enclosed  drawings 

Fig.  1  shows  a  vertical  section  through  a  fuel 
injection  pump  casing  with  built-in  tappet, 

Fig.  2  shows  a  plan  view  on  the  left  hand  half, 
the  bores  for  the  tappets  being  provided  in  the 
transverse  bottom  of  the  casing,  while  the  right 
hand  half  shows  the  built-in  tappets  and  plung- 
ers, according  to  line  2 — 2  of  Fig.  1. 

Fig.  3  shows  a  section  through  another  em- 
bodiment of  the  invention. 

The  pump  casing  I  has  above  the  space  3,  con- 
taining the  cam  shaft  2,  a  transverse  bottom  4. 
In  this  transverse  bottom  bores  5  for  the  tappets 


6  of  the  plungers  7  are  provided.  The  tappets 
6  slide  on  the  pertaining  cams  8,  as  shown  in 
Fig.  1,  by  means  of  the  rollers  9.  The  fuel  is 
sucked  in  from  the  suction  space  1 1  and  delivered 

5  into  the  injection  pipe  1 2  through  the  pressure 
valve  13.  After  the  end  of  the  effective  delivery 
stroke  the  fuel  escapes  into  the  space  14. 

The  bores  in  the  transverse  bottom  4  are  ar- 
ranged by  means  of  a  milling  cutter  correspond- 

10  ing  to  the  maximum  diameter  of  the  tappets  6  in 
such  a  way  in  the  axle  direction  of  the  cam 
shaft,  one  in  back  of  the  other,  that  they  inter- 
sect each  other.  The  dimesion  x  of  this  inter- 
section is  chosen  in  such  a  manner  that  suffi- 

15  ciently  wide  fitting  planes  are  produced  for  a 
satisfactory  guiding  of  the  tappets.  In  conse- 
quence the  fitting  planes  10  of  each  two  neigh- 
bouring tappets  6  touch  each  other,  guarantee- 
ing a  satisfactory  guiding  without  turning.  The 

20  surfaces  to  be  machined  at  the  tappets  are  com- 
paratively small.  The  manufacture  of  the  cylin- 
drical throughgoing  bores  5  is  very  simple.  At 
an  excessive  wear  of  single  tappets,  only  the  tap- 
pet in  question  should  be  replaced. 

25  In  a  specially  simple  and  inexpensive  type  the 
rollers  9  may  also  be  omitted,  so  that  the  tappets 
6  slide  on  the  pertaining  cam  by  means  of  a 
suitable,  for  instance  roof-shaped  bottom  face 
1 5.  as  shown  in  Fig.  3. 
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My  invention  relates  to  the  production  of  sil- 
ver preparations  for  surface  silvering  of  refrac- 
tory or  ceramic  material,  for  example,  glass, 
quartz,  mica,  stone  ware,  porcelain,  magnesium 
silicate  containing  fragments  or  the  like.  More 
specifically  it  relates  to  the  production  of  silver 
preparations  containing  oxides  of  the  rare  earths 
or  other  base  metals,  particularly  manganese  or 
its  compounds. 

Surface  silvering  may  also  be  applied  to  high- 
ly refractory  substances  such  as,  for  instance, 
sintered  aluminium  oxide,  or  masses  containing 
mainly  titanium  dioxide,  beryllium  oxide  or  zir- 
conium oxide.  Thereby  the  silvering  may  be 
employed  either  as  decoration  or  as  an  electri- 
cally leading  surface  to  be  used  for  electrotechni- 
cal  purposes,  especially  in  high-frequency  prac- 
tice. 

If  the  usual  silver  preparations  combined  with 
fluxes,  solvents  and  suspension  means  are  ap- 
plied to  the  aforementioned  substances  or  objects 
and  subsequently  fired,  the  resulting  coatings  are 
very  defective,  especially  when  only  small  quan- 
tities of  silver  have  been  used  on  account  of 
economic  reasons.  These  coatings  also  show  a 
bad  adherence,  reduced  electric  conductivity  and 
are  lacking  in  appearance.  It  was  therefore  in- 
dispensable to  add  a  small  quantity  of  a  noble 
metal,  for  example  iridium,  to  the  silver  prep- 
arations which  addition  was  sufficient  to  pro- 
duce well  adhesive  suitable  silver  coatings  of 
considerable  refractoriness. 

In  an  effort  to  avoid  the  addition  of  the  ex- 
pensive noble  metals  I  have  made  the  observa- 
tion that  excellent  effects  may  be  obtained  in 
using  silver  preparations  which  contain  also 
metal  compounds  or  metals  less  noble  than  silver, 
the  oxides  of  which  have  a  far  higher  melting 
point  than  the  usually  employed  fluxes.  Heavy 
metals  have  proved  especially  suitable,  thus,  for 
example,  cerium,  lathanium,  thorium,  uranium 
tantalum,  nickel  or  the  like.  According  to  my 
invention,  manganese  exerts  the  most  suitable 
effects.  The  forementioned  metals  may  be  em- 
ployed either  per  se  or  in  form  of  their  com- 
pounds as,  for  instance,  oxides  or  salts,  but 
especially  in  form  of  their  organic  compounds. 
It  has  proved  advantageous  to  use  such  organic 
compounds  which  are  sufficiently  soluble  in  the 


utilized  solvents,  for  example,  resinates,  acetyl- 
acetonates,  oleates  or  the  like.  All  these  sub- 
stances may  be  employed  either  alone  or  in  any 
desired  mixture.  Of  course,  an  addition  of  small 
5  quantities  of  iridium  may  also  be  provided  for, 
but  in  general  such  an  addition  is  not  neces- 
sary. 

If  desired,  the  new  silver  preparations  may 
contain  also  some  other  fluxes,  for  instance,  lead 

10  or  bismuth  compounds.    These  relatively  low 
melting  additions  have  but  an  adhesive  effect 
and  do  not  improve  the  other  qualities,  such  as 
refractoriness,  of  the  silver  coatings. 
The  amount  of  my  new  additions  may  vary 

15  in  wide  ranges.  In  general,  it  is  advantageous 
to  keep  the  addition  below  10%,  preferably  even 
below  1%  of  the  whole  mixture. 

Examples 

20  (1)  20  grs.  finely  divided  silver  powder  are 
mixed  with  1  g.  basic  bismuth  nitrate,  4  grs. 
resinic  acid  manganese  and  75  grs.  of  a  50% 
resin  solution  in  oil  of  turpentine.  This  prepara- 
tion is  applied  to  glazed  porcelain,  dried  and  fired 

25  at  730°  C. 

A  firmly  adhesive,  well  leading  coating  of  a 
beautiful  metallic  appearance  is  obtained.  If 
desired,  this  coating  may  be  polished  as  usual, 
in  order  to  increase  its  metallic  brightness.  The 

30  same  excellent  results  will  be  obtained  by  sub- 
stituting the  above  mentioned  quantity  of  man- 
ganese to  one  third  for  uranium  oxide. 

(2)  The  silver  preparation  was  mixed  accord- 
ing to  Example  1  with  the  difference  only  that 

35  instead  of  manganese  oxide  half  the  amount  of 
nickel  was  used.  A  sheet  of  mica  was  covered 
with  this  preparation  and  fired  at  a  temperature 
of  about  600°  C.  The  coatings  thus  obtained 
show  a  very  good  electric  conductivity  and  may 

40  be  utilized  for  the  manufacture  of,  for  instance, 
electric  condensators. 

(3)  Silver  preparation,  made  according  to  Ex- 
ample 1,  but  adding  the  same  amount  of  lan- 
thanium  oxide  instead  of  manganese  oxide.  This 

45  preparation  was  burnt  into  glass  at  a  tempera- 
ture of  about  500°  C.  The  thus  obtained  sub- 
stances may  be  employed  for  decorative  purposes 
as  well  as  electric  purposes  of  all  kinds. 
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In  my  copending  application  for  Letters  Pat-  them  with  admixtures  soluble  in  them  and  coun- 
ent  Serial  No.  275,543  I  have  described  a  process  teracting  oxydation,  especially  with  tocopherols 
for  the  production  of  durable  and  highly  efficient  (Vitamin-E)  and/or  with  the  natural  substances 
Vitamin-F-preparations,  characterized  in  that  containing  Vitamin-E,  e.  g.  germ-oils, 
unsaturated  carboxylic  acids  containing  two  or  .",  With  this  emulsifier,  either  alone,  or  in  com- 
more  conjugated  double  linkages  in  the  molecule,  bination  with  the  already  known  emulsifiers  (e.  g. 
or  their  dissociable  derivation,  or  mixtures  of  such  as  are  prepared  on  the  basis  of  lanolin- 
such  compounds,  are  diluted  with  solid  or  liquid  alcohol,  album  en -fatty -acid  condensation  prod- 
substances,  ucts,  albumen-emulsifiers)  it  will  then  also  be 

I  have  now  discovered  that  not  only  the  frac-  10  possible  to  prepare  stable  and  effective  Vitamin-F 
tions  of  unsaturated  carboxylic  acids  containing  emulsions.  The  importance  of  the  fact  that 
two  or  more  conjugated  double  linkages  in  the  antioxydising  substances,  tocopherols  and  germ- 
molecule,  and  their  stereoisomeric  forms  and  the  oils  containing  Vitamin-E,  or  similar  substances, 
dissociable  derivations  thereof,  when  diluted,  have  are  also  used  in  addition,  is  that  the  hydrolysable, 
a  highly  intensified  power  of  Vitamin-F  effec-  15  or  both  hydrolysable  and  dissociable,  compounds 
tiveness,  as  compared  with  that  possessed  by  the  with  conjugated  binary  linkages  as  a  character- 
9,10  linoleic  acid,  but  that  this  fact  also  applies  istic  feature  of  their  constitution,  are  protected 
to  any  hydrolysable  compounds  of  the  afore-  in  the  emulsion — if  finely  dispersed  in  water  or 
mentioned  classes  of  substances,  e.  g.  the  salts  the  like — from  a  premature  hydrolysis  and  from 
(soaps)  of  the  above  mentioned  carboxylic  acids.  ii<>  any  oxydation  and  condensation  resulting  in  bio- 
The  same  also  applies  to  fatty  acids  with  two  or  logical  ineffectiveness.  In  this  manner  it  is  pos- 
more  conjugated  double  linkages,  which  at  the  sible  to  obtain  preparations  possessing  a  high 
same  time  are  capable  of  both  hydrolysation  and  biological  effect,  which  can  be  prepared  in  ac- 
dissociation,  such  as  for  instance  the  sodium  salt  cordance  with  the  following  prescriptions: 
of  the  sulphacid  9,11  glyceride  of  octadecadiene  25  Examples 
acid: 

1.  Skin  oil,  containing  about  2,000  Sheperd-Linn 

rHi.fCH!)i.(CH=CH)i(CH2)j.coo.CH!  units  of  Vitamin-F  per  g  (based  on  dry 

cHi.(CHI)i.(CH=('H^irHi)7.coo.cH-CHi0.soiNa  ,  substance) 

  ,                               ,  ,  '9,11  glycerine  of  octadecadienic  acid  (dis- 

These  compounds  with  conjugated  double  link-  acidified  and  polymerised)   1.0 

ages  in  the  molecule,  which  are  either  hydrolysa-  Germ-oil  of  wheat  with  high  Vitamin-E 

ble,  or  are  both  hydrolysable  and  dissociable,  in  contents  biologically  tested   1.0 

biological  tests,  if  used  pure,  i.  e.  concentrated,       Fatt   alcohol  of  Spermaceti  25.0 

display  a  toxic  effect,  whereas,  surprisingly,  they  >  parafline  0j]  _                                            23  0 

are  not  only  deprived  of  these  detrimental  quali-       Distilled  water"  "   _    __I  50  0 

ties,  but  also  can  be  transformed  into  highly  effi-  A  mtle  quantity  of  perfume.  " 
cient  Vitamin-F-preparations,  if  they  are  di- 
luted with  either  solid  or  liquid  substances,  as  Jn  the  preparation  of  this  skin  oil  it  is  essen- 
described  under  the  process  of  my  copending  ap-  40  tial  that  first  of  all  the  fatty  ingredients  are 
plication.  thoroughly  mixed,  and  that  the  emulsifying  ac- 
The  aforementioned  compounds  with  hydro-  tion  with  water  is  only  carried  out  thereafter, 
lysable,  or  both  hydrolysable  and  dissociable,  It  is  preferably  to  admix  the  scenting  substance 
conjugated  systems  in  the  molecule,  display,  to  the  finished  emulsion. 

moreover,  an  excellent  emulsifying  effect,  where-  *5  g  Anti.sun.ourning  oil>  containing  about  1,000 

fore  they  are  particularly  well  adapted  to  be  sheperd-Linn  units  of  Vitamin-F  per  g 

used  for  the  preparation  of  oil-in-water,  or  wa-  (based  on  dry  substance) 
ter-m-oil  emulsions,  though  for  this  purpose,  it 

is  advisable  to  disacidify  and  polymerise  them.  Glycerine  ester  of  Lican  acid  (disacidified)  _  0.5 

It  has  furthermore  been  found  that  in  the  50  Germ-oil  of  wheat  with  high  Vitamin-E 

use  of  the  free  acids,  and  in  particular  in  cases,  contents,  biologically  tested  55.5 

where  such  compounds  of  the  fatty  acids  are       Paraffine  oil  40.0 

used,  as  are  dissociable  or  hydrolysable,  or  both  "Antisolair"   (L.  Givaudan  &  Co.,  A.-G., 

dissociable  and  hydrolysable,  it  is  preferable,  in         Vernier-Geneva,  Switzerland)   4.0 

order  to  stabilize  the  biological  effect,  to  provide  55  A  certain  quantity  of  perfume. 
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3.  Cold  cream  (skin  food) 


Bees'  ware  (cera  alba)   9.0 

9,11  glycerine  ester  of  octadecadiene  acid 

(disacidified  and  polymerized)   9.0 

Ceresine  (paraffinum  sodium)   2.0 

Parafflne  oil  (German  Pharmacopoeia  VI)   55.0 

Distilled  water   24.0 

Perfume    0.5 

Borax  (purest  quality)   0.25 

Cetylic  alcohol  (about  18,000  Sh-L-units  per 

g  (based  on  dry  substance)   0.25 


The  cream  is  manufactured  in  such  a  way  that 


wax,  ceresine,  paraffine  oil,  cetylic  alcohol,  are 
molten  in  a  water-bath  at  60  centigrades  to- 
gether with  the  9,11  glycerine  ester  of  octadeca- 
diene acid.   Thereupon  perfume  is  added  to  this 

•">  homogeneous  molten  mass,  whereafter  the  stir- 
ring operation  is  further  carried  on,  until  the 
cream  has  become  stable,  which  fact  will  have 
been  brought  about  at  ca  45  centigrades.  There- 
after the  creamy  substance  is  poured  out. 

10  In  this  water-oil  emulsion  the  ester  acts  as  a 
biologically  active  emulsifier. 
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This  invention  relates  upon  the  method  of 
manufacturing  clutch  discs  for  airplanes.  The 
advantage  of  this  invention  is  to  get  the  method 
of  manufacturing  the  clutch  disc  which  is  con- 
structed as  follows:  First  corrode  both  surfaces 
of  a  stell  clutch  plate  with  a  certain  chemical  and 
then  drill  holes  through  it.  Next,  coat  it  with 
phthalic  hydride  resin.  Between  the  friction 
plate  made  of  the  asbestos  cloth  which  is  im- 
pregnated with  phenolic  resin  having  caustic 
soda  as  its  catalyser  and  the  clutch  plate  coated 
with  phthalic  phdride  resin,  insert  an  adhesive 
layer  consisting  of  a  sheet  of  asbestos  paper 
which  is  impregnated  with  phenolic  resin  having 
ammonia  as  its  catalyser.  The  friction  plate, 
the  asbestos  paper,  and  the  clutch  plate  are  then 
tightly  bound  together  by  means  of  a  piece  of 
asbestos  string,  and  heated  and  compressed  in  a 
mould  of  suitable  shape  so  as  to  have  the  friction 
plate  adhered  firmly  on  the  clutch  plate. 

The  main  object  of  this  invention  is  to  get  the 
method  of  manufacturing  the  clutch  disc  suitable 
for  use  in  clutching  on  or  off  the  shaft  of  an 
engine  which  is  rotating  at  an  extremely  high 
speed,  within  oil  or  in  a  very  small  space  such  as 
in  airplanes. 

The  accompanying  drawings  show  an  example 
cf  applications  of  this  invention : 

Fig.  1  shows  the  front  view  of  the  cross-section 
of  a  part  of  the  clutch  plate. 

Fig.  2  shows  the  plane  view  of  the  same. 

Fig.  3  shows  the  front  view  of  the  longitudinal 
cross-section  of  the  adhesive  layer. 

Fig.  4  shows  the  plane  view  of  the  same. 

Fig.  5  shows  the  front  view  of  the  longitudinal 
cross-section  of  the  friction  plate. 

Fig.  6  shows  the  plane  view  of  the  same. 

Fig.  7  shows  the  front  view  of  the  cross-section 
of  the  clutch  disc  as  assembled. 

Fig.  8  shows  the  front  view  of  the  longitudinal 
cross-section  of  a  part  of  the  clutch  disc  con- 
structed in  accordance  with  this  invention. 

Fig.  9  shows  the  front  view  of  the  cross-section 
of  a  part  of  the  completed  clutch  disc  constructed 
in  accordance  with  this  invention. 

Fig.  10  shows  the  plane  view  of  the  same. 

The  most  advantage  of  this  invention  is  to  get 
the  method  of  manufacturing  the  clutch  disc  for 
use  in  airplanes  which  is  capable  of  being  used 
for  heavy  load,  at  high  speed,  and  within  a  very 
small  space. 


One  example  of  applications  of  this  invention  is 
shown  in  the  accompanying  diagrams: 

First,  both  surfaces  and  sides  of  the  steel  clutch 
plate  3  are  corroded  with  a  certain  chemical  and 

5  holes  2  are  drilled  through  it.  Second,  the  adhe- 
sive layer  4  is  obtained  by  impregnated  a  sheet 
of  soft  asbestos  paper  with  phenolic  resin  having 
ammonia  as  its  catalyser  and  holes  5  are  drilled 
through  it.    Third,  the  friction  plate  6  is  ob- 

10  tained  by  impregnating  and  drying  a  circular 
asbestos  cloth  of  uniform  cross-section  with  phe- 
nolic resin  having  caustic  soda  as  its  catalyser. 
Fourth,  phthalic  hydride  resin  is  coated  on  the 
corroded  parts  of  the  clutch  plate  3  on  its  both 

15  surfaces,  and  the  adhesive  layer  4  and  the  fric- 
tion plate  6  are  placed  on  each  surface  of  the 
clutch  plate.  The  clutch  plate  3,  the  adhesive 
layer  4,  and  the  friction  plate  6  are  then  bound 
tightly  together  by  means  of  a  piece  of  asbestos 

20  string  through  holes  2  and  5.  Fifth,  the  clutch 
disc  thus  assembled  is  placed  in  a  mould  of  proper 
shape  and  heated  at  a  temperature  of  ICO  degrees 
centigrade  and  compressed  at  a  pressure  of  5  tons 
per  square  inch  for  2  minutes  so  as  to  adhere 

25  the  friction  plates  6  on  the  clutch  plate.  Finally 
the  surface  of  the  friction  plates  on  both  sides  of 
the  clutch  plate  are  ground  smooth  by  means  of 
a  grinder  in  order  to  obtain  a  finished  product 
of  clutch  discs. 

30  The  phenolic  resin  having  caustic  soda  as  its 
catalyser  possesses  a  proper  degree  of  hardness 
but  lacks  adhesiveness,  while  the  phenolic  resin 
having  ammonia  as  its  catalyser  possesses  a  high 
degree  of  adhesiveness  but  lacks  adhesiveness 

35  against  metal  since  the  oil  impregnates  into  it 
when  heated  within  oil,  though  no  variation  is 
noticed  in  resin  oil.  The  phthalic  hydride  resin 
possesses  adhesiveness  and  the  degree  of  adhe- 
siveness does  not  change  when  heated  within  oil 

40  since  the  oil  does  not  impregnate  into  the  resin. 
Because  of  the  above-mentioned  construction, 
we  can  expect  that  the  clutch  disc  manufac- 
tured in  accordance  with  this  invention  has  a 
suitable  value  of  coefficient  of  friction  when  used 

45  for  airplanes  and  in  a  room  at  a  temperature  of 
200  degrees  centigrade  or  its  vicinity,  or  within 
oil,  it  withstands  for  heavy  load  at  high  speed; 
therefore,  there  is  no  fear  of  the  friction  plate 
coming  apart  from  the  clutch  plate. 

50 

MASAYOSI  HASIMOTO. 


m.  hasimoto  Serial  No. 

METHOD  OF  MANUFACTURING  CLUTCH  DISCS  -Q  QO- 

FOR  AIRPLANES  JOO,OAO 
Filed  Sept.  28.  1940 


Published  May  11,  1943 


Serial  No.  358,942 


ALIEN   PROPERTY  CUSTODIAN 


BLEACHING  PROCESS  FOR  FLUIDS 

Heinrich  Schmidt,  Niedercunnersdorf,  Germany; 
vested  in  the  Alien  Property  Custodian 

No  Drawing.  Application  filed  September  28, 1940 


This  invention  relates  to  processes  for  bleach- 
ing or  reducing  the  discoloration  of  liquids  and 
juices  or  the  like  with  the  aid  of  hydrogen  per- 
oxide. 

Basically  considered,  these  processes  involve  5 
bleaching  or  decoloring  liquids  by  treating  them 
with  hydrogen  peroxide  vapor.    Heretofore  prior 
art  bleaching  processes  wherein  hydrogen  per- 
oxide was  used  were  operated  at  reaction  condi- 
tions at  which  the  hydrogen  peroxide  was  in  liq-  10 
uid  form,  that  is  the  bleaching  or  decoloring  was 
carried  out  by  simply  adding  a  quantity  of  hy- 
drogen peroxide  to  the  liquid  to  be  bleached.  Al- 
though the  prior  art  processes  seem  satisfactory, 
simple  and  fool-proof,  they  have  proven  to  be  un-  '•"> 
satisfactory  in  some  cases,  particularly  in  the  de- 
coloring of  sugar  juices  before  they  are  concen- 
trated, and  in  the  bleaching  of  table  oils  and  fats. 

The  particular  difficulty  in  these  cases  is  that 
the  substances  are  sensitive  and  that  the  result-  20 
ing  product  must  be  peroxide  free.  Since  it  is 
impossible  to  gauge  accurately  the  amount  need- 
ed, the  excess  must  be  removed  by  resorting  to  a 
further  processing.  Prior  workers  have  also  pro- 
posed to  decolor  liquids  with  the  aid  of  gaseous  25 
sulfurous  acid,  chlorine  or  ozone  as  well  as  to 
treat  solids  with  gas-forming  hydrogen  peroxide. 

In  accordance  with  a  preferred  embodiment  of 
this  invention,  liquids,  such  as  sugar  juices  and 
table  oils,  are  bleached  or  decolored  by  treating  30 
them  with  vaporous  hydrogen  peroxide.  The 
reaction  conditions  are  such  that  the  process  may 
be  carried  out  in  the  form  of  a  continuous  re- 
action. It  is  merely  essential  that  the  treatment 
be  carried  out  in  an  apparatus  which  will  permit  35 
the  liquid  to  be  treated  to  be  in  the  apparatus  in 
an  agitated  state  so  as  to  cause  a  proportionately 
large  surface  area  of  the  liquid  to  be  exposed  to 
vapors  containing  hydrogen  peroxide  which  are 
simultaneously  present  in  the  apparatus.  40 

In  carrying  out  the  process  of  my  invention, 
it  is  preferably  advisable  to  make  use  of  appa- 
ratus which  will  permit  the  use  of  a  continuous 
process.  For  example,  it  is  preferable  to  make 
use  of  a  spray  tower  or  other  tower  into  which  45 
the  liquid  to  be  bleached  can  be  introduced  at  the 
top  and  made  to  pass  downwardly  therethrough 
in  thin  agitated  layers  which  are  in  contact  with 
vaporous  peroxide  flowing  in  countercurrent.  A 
continuous  process  of  this  latter  type  is  suscep-  50 
tible  of  ready  control  of  the  degree  of  bleaching. 
This  control  may  be  exercised  by  varying  the 
construction  of  the  apparatus  itself,  that  is,  by 
changing  the  length  of  the  route  taken  by  the 
material  to  be  bleached.   This  may  be  done  in  55 


any  number  of  ways,  for  example,  by  varying  the 
length  of  the  tower,  varying  the  amount  and 
type  of  fillers  (Raschig  rings,  plates,  etc.)  or  by 
the  variation  of  corresponding  built  in  irrigation 
surfaces. 

The  control  of  the  bleaching  process  may  also 
be  affected  by  other  means,  for  example,  by  the 
presence  of  various  catalysts  in  the  tower,  for 
example:  rings,  plates  etc.  with  surfaces  made 
of  metals  or  chemicals  which  are  catalysts  for 
H2O2  (Fe,  Ni,  Co,  Mn,  Ag,  Pt,  Mn02,  C02O3,  Fe203, 
etc.)  and/or  adding  such  chemicals  (CO(N03)2, 
C0S04,  CUS04,  NiS04,  Fe(N03)2  etc.)  in  small 
parts  to  the  liquid  to  be  bleached,  by  the  re- 
spective concentrations  of  the  liquids  to  be 
bleached  and  of  the  bleaching  agent  present,  by 
varying  the  speeds  at  which  the  material  to  be 
bleached  passes  through  the  tower  and  by  regu- 
lating the  temperatures  of  the  tower,  of  the  ma- 
terial to  be  bleached  and  of  the  bleaching  agent. 
The  reaction  may  also  be  influenced  by  pressure 
conditions  in  the  apparatus.  However,  although 
either  superatmospheric  or  subatmospheric  pres- 
sures are  preferably  used,  the  process  may  also 
be  carried  out  at  normal  pressures. 

The  temperature  conditions  may  be  varied  over 
a  wide  range.  For  example,  in  another  preferred 
embodiment  of  my  invention,  the  temperatures 
of  the  various  mediums  may  be  regulated  in  such 
manner  that  a  fractional  condensation  of  the 
bleaching  agent  on  thin  layers  of  bleaching  ma- 
terial takes  place  in  the  upper  portion  of  the 
tower,  while  the  temperatures  of  the  lower  por- 
tion of  the  tower  and  the  mediums  are  so  regu- 
lated that  any  excess  in  bleaching  agent  present 
in  the  material  to  be  decolored  is  again  vaporized 
therefrom  in  the  lower  portion  of  the  tower.  It 
is  thereby  possible  to  have  the  bleaching  agent 
react  in  liquid  form  on  the  material  to  be 
bleached  during  the  first  step  of  the  process  re- 
gardless of  the  concentration  of  the  vapors  while 
the  previouslly  condensed  excess  of  bleaching 
agent  which  reaches  the  lower  portion  of  the 
tower  vaporizes  therefrom  and  increases  the  con- 
centration of  the  bleaching  vapor  entering  the 
apparatus.  This  process  guarantees  a  depend- 
able and  rational  execution  of  the  decoloring 
process  even  in  the  most  difficult  cases. 

It  has  been  found  that  by  using  this  process 
even  very  sensitive  liquids,  such  as  table  oils,  liq- 
uid fats,  and  the  like,  may  be  bleached  without 
harm  because  only  enough  peroxide  is  withdrawn 
from  the  bleaching  vapors  as  is  required  to  de- 
color or  bleach  the  material. 
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It  is  therefore  possible,  by  adjusting  the  reac- 
tion conditions  in  the  apparatus,  to  take  care  of 
maximum  discoloration,  to  use  this  process  to  de- 
color satisfactorily  sensitive  liquids  whose  discol- 
oration may  vary  over  a  wide  range.  For  ex- 
ample, it  is  possible  by  using  this  process  to  de- 
color satisfactorily  thickened  sugar  juices  which 
leave  the  boilers  with  all  shades  of  discoloration. 

The  bleaching  agent,  which  is  introduced  into 
the  bottom  of  the  apparatus  and  passes  up  in 
countercurrent  and  reaches  the  top  of  the  tower, 
may  be  withdrawn  therefrom  by  suction  or  some 
other  suitable  means,  accumulated  and  used 
again  after  its  concentration  has  been  brought 


up  to  that  the  bleaching  vapor  initially  intro- 
duced into  the  tower.  In  this  manner,  it  is  pos- 
sible to  carry  out  the  process  in  a  rapid,  satisfac- 
tory, economic  matter  without  loss  of  bleaching 
:,  agent,  and  without  harm  to  the  materials 
bleached. 

It  will  be  understood  that  the  embodiments  of 
my  invention  described  in  this  specification  are 
only  specific  examples  of  the  processes  utilizing 
10  the  principles  of  the  invention.  It  is  therefore 
desirable  that  the  invention  be  interpreted 
broadly  within  the  scope  and  spirit  thereof. 
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This  invention  relates  to  a  novel  process  for 
the  production  of  substances  expediting  the 
growth  of  cells. 

It  has  already  been  suggested  to  produce 
growth  expediting  substances  which  cause  the  5 
multiplication  of  cells  from  aqueous  extracts  of 
yeast  or  other  microbes,  seeds,  germs  or  egg  yolk 
after  previous  elimination  of  ballast  substances 
by  way  of  adsorption,  e.  g.  with  fuller's  earth, 
or  by  precipitation,  and  repeated  precipitation,  10 
if  necessary,  with  a  solvent  which  can  be  mixed 
with  water,  or  with  heavy-metal  salts.  There- 
upon non-efficient  substances  were  removed  from 
the  solution  thus  prepared,  by  precipitation  with 
Reinecke-salt,  picrolonic   acid  or  oxalic   acid,  15 
whereafter  the  active  substance  was  precipitated 
with  phosphoric  tungstate  acid,  or  mecuric  chlo- 
ride. 

Under  another  process  platinous  chloride  hy- 
drochloric acid  was  used  for  biotina  concentra-  20 
tion.   All  of  these  processes  imply  the  drawback 
that  for  the  biotina  concentration  from  the  raw 
materials: 

1.  Many  stages  of  operation  are  necessary,  part 

of  which  is  very  difficult  to  be  performed;  25 

2.  Expensive  chemicals,  e.  g.  hexaplatinum  hy- 
dracide,  must  be  used; 

3.  The  substances  used  as  primary  material, 
e.  g.  germs  of  plants,  yolk  of  eggs,  compressed 
yeast,  etc.,  are,  already  in  themselves,  valuable 
substances,  which  therefore,  due  to  their  high 
purchase  prices,  cannot  be  considered  for  the 
manufacture  of  technical  bios-concentrations. 

Therefore,  in  consequence  of  their  expensive- 
ness,  bios-concentrations  of  the  biotina  type  ac- 
cording to  Kogl  etc.,  are  out  of  the  question  for 
further  pharmaceutical  or  technical  uses. 

The  present  invention  has  for  its  object  a 
process  under  which  highly  efficient  bios  concen- 
trations are  prepared  in  a  simple  and  unexpen- 
sive  manner,  substances,  in  this  regard,  coming 
under  the  term  "Bios,"  which  expedite  the  cell 
growth. 

It  is  already  known  that  yolk  of  eggs,  yeast 
and  other  tissues  in  their  embryonic  condition  45 
are  a  particularly  suitable  primary  material  rich 
in  bios  for  the  preparation  of  bios  concentra- 
tions. It  is  also  known  that  germs  of  cereals 
and  fungoid  mycelium  show  considerable  bios 
contents.  In  order  to  prepare  bios-efficient  con-  50 
centrations  from  the  said  primary  materials  rich 
in  bios,  it  is  usual  to  proceed  in  such  a  way 
that  these  materials  are  more  or  less  disinte- 
grated or  broken-up,  extracted  with  water  or 
aqueous  salt  solutions,  filtered,  whereupon  the  55 
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filtrates  thus  obtained  are  further  processed. 
Thus  the  hitherto  used  methods  of  manufacture 
without  any  exception  amount  to  a  lixiviation 
process,  in  which  the  substance  to  be  lixiviated 
is  suspended  in  the  solvent,  generally  water.  This 
method  implies  the  fact  that  the  quantity  of  ex- 
tracting agents  is  comparatively  great,  as  com- 
pared with  the  comparatively  small  quantity  of 
material  rich  in  bios,  which  is  to  be  lixiviated, 
and  that  the  aqueous  filtrates  thus  obtained  con- 
tain the  bios-efficient  substances  in  a  highly  di- 
luted condition.  In  order  not  to  be  compelled 
to  concentrate  by  evaporation  said  diluted  aque- 
ous solutions,  it  was  inevitable  to  avail  oneself 
of  expensive  precipitation  reactions,  in  order  to 
thus  render  possible  a  concentration  of,  and  at 
the  same  time  an  enrichment  in,  the  bios  sub- 
stances. 

It  was  now  surprisingly  found  that  it  is  pos- 
sible to  directly  bring  about  bios  concentrates 
without  any  precipitation,  if  primary  substances 
rich  in  bios  e.  g.  cerealian  germs,  and  fungous 
mycelia,  are  subjected  to  a  steaming  action  or 
to  an  extraction  with  steam,  i.  e.  if  limited  quan- 
tities, preferably  small  quantities  of  water  or 
steam,  in  vacuo  and  at  ordinary  or  increased 
pressure  are  allowed  to  display  their  effect  upon 
the  primary  materials  rich  in  bios  within  a  sealed 
steam  chest,  which,  if  desirable,  can  be  provided 
with  a  backflow  condenser.  The  steam  extracts 
thus  obtained  will  already  contain  bios  at  a  con- 
centration of  250  to  5000  YU*  for  example, 
wherefore,  as  compared  with  the  primary  mate- 
rials used,  which  possess,  as  an  example,  a  bios 
effect  of  about  10  to  100  YU,  they  are  already 
to  be  considered  as  highly  effective  bios  concen- 
trates. 

As  the  bios  effect  not  only  represents  a  func- 
tion of  the  bios  concentration  in  the  individual 
solution  concerned,  but  to  a  very  considerable 
extent  depends  upon  the  quantities  of  counter- 
acting agents,  small  amounts  of  which  are  al- 
ways present  in  the  natural  substances  it  is  pos- 
sible, as  a  further  step  of  this  invention,  to  dis- 
charge the  efficient  raw  bios  concentrates  pre- 
pared under  the  new  process  in  a  simple  and 
cheap  manner  from  the  concentrating  agents 
still  present  in  them,  if  they  are  treated  with 
hydroxides  of  alkaline  earths.  The  highly  ef- 
ficient and  aqueous  pure  bios  concentrates  re- 
sulting from  the  treatment  with  hydroxides  of 


*  By  a  YU  (Yeast  Unit — German  "HE"  :Hofe  Einheit) 
r  hat  effect  of  growth  is  meant,  which  is  brought  about  by 
1  g  of  dry  substance  of  the  bios  preparation  in  order  to 
attain  the  factor  "fa",  when  using  the  tests  prepared  by 
the  inventors  for  the  ascertainment  of  bios. 


2 


358,278 


alkaline  earths  after,  a  subsequent  nitration  have 
an  effect  of  about  500  to  25000  YU,  and  can  be 
concentrated  still  further  by  evaporation  up  to 
the  dry  condition. 

Both  the  unpurified  efficient,  aqueous  raw  bios 
concentrates,  and  the  aqueous  pure  concentrates 
treated  with  hydroxides  of  alkaline  earths,  as  well 
as  the  dry  residues  prepared  from  them,  can  ad- 
vantageously be  used  for  technical  purposes  in 
the  manufacture  of  compressed  yeast,  for  baking 
purposes  and  pharmaceutical  uses. 

By  way  of  experiments  it  has,  moreover,  been 
ascertained  that  husks  of  any  fruits,  e.  g.  husks 
of  haselnuts  and  walnuts,  and  such,  as  have  been 
passed  through  an  artificial  fermentation  process, 
e.  g.  cocoa-shells,  are  very  well  suitable  for  use  as 
cheap  primary  materials  rich  in  bios. 

A  special  advantage  offered  by  the  new  proc- 
ess is  the  fact  that  the  measures  taken  for  the 
preparation  of  bios  concentrates  only  display  a 
little  influence  upon  the  primary  materials,  which 
therefore  can  still  be  used  for  other  purposes. 

Examples 

1.  20  kg  of  wheat  germ  cakes,  i.  e.  residues  left 
after  compression  in  the  manufacture  of  wheat 
germ  oil,  having  bios  contents  of  about  13  YU,  are 
disintegrated,  and  pieces  having  the  size  of  hasel- 
nuts, and  are,  e.  g.  in  hoses,  put  into  the  steam  ex- 
traction device  with  a  backflow  cooling  device  de- 
scribed above,  whereupon  they  are  extracted  with 
10  1  of  water,  and  steam  respectively,  for  about 
24  hours  at  about  90  centigrades  and  at  atmos- 
pheric pressure.  After  cooling  about  7,5  1  of  a 
yellow  aqueous  liquid,  having  a  smell  like  malt, 
and  22  kg  of  humid  material  will  be  left.  The 
balance  of  2,5  1  of  liquid  will  continue  to  be  ad- 
sorbed by  the  material  extracted.  A  further 
quantity  of  20  kg  of  wheat  germ  cakes  can  be 
treated  with  these  7,5  1  of  bios  raw  concentrate, 
as  described  above,  and  this  process  can,  if  de- 
sired, be  repeated  with  further  lots.  Thus  it  is 
possible  to  obtain  highly  concentrated  prepara- 
tions rich  in  bios. 

The  remaining  balance  of  extracted  wheat 
germ  cake  residues  poor  in  bios,  are  either  dried 
and  ground  to  powder,  or  are,  in  their  humid  con- 
dition, ground  together  with  other  wheat  germ 
cake  not  having  been  treated.  In  either  alterna- 
tive it  is  thus  possible  to  manufacture  feeding 
stuffs,  the  value  of  which  will  not  be  reduced  in 
the  least  by  the  treatment.  For  this  reason  the 
residues  can,  without  anything  further,  be  used 
in  the  manufacture  of  other  pharmaceutical 
preparations,  e.  g.  germ  extract.  The  bios  raw 
concentrate  of  wheat  germs  which  was,  for  in- 
stance, obtained,  by  an  individual  process  of  ex- 
traction, showed  an  effect  of  250  YU.  The  lime 
still  dissolved  was  quantitatively  removed  from 
the  filtrate  obtained  with  gaseous  carbonic  acid 
by  an  addition  to  the  extract  of  the  same  quan- 


tity of  lime  milk  and  by  removal  of  the  deposit 
charged  with  ballast  substances.  The  resulting 
concentrate  having  a  light  yellow  shade  showed 
a  bios  effect  of  500  YU. 
5  2.  30  kg  of  humid  mycelium  of  fungus  con- 
taining 757c  of  water  and  125  YU  from  citric  acid 
fermentation  (aspergillus)  was  filled  into  elastic 
metal  tubes,  and  at  water  boiling  temperature 
and  at  ordinary  pressure  for  24  hours  with  re- 
Hi  flux  treated  with  10  1  of  water,  and  steam  re- 
spectively. 

After  cooling  about  11,1  kg  cf  concentrate  rich 
in  bios  are  left.  The  solid  extraction  residues 
(24,2  kg)  are  now  pressed  in  a  filter-squeezer  at 

]  >  a  pressure  of  350  atmospheres  for  several  minutes. 
The  pressed  juice  (3  1)  thus  obtained  is  added 
to  the  extracted  solution.  The  dark-coloured  bios 
raw  concentrate  resulting  from  one  extraction 
stage,  and  having  an  effect  of  about  280  YU  is,  in 

L'.t  accordance  with  Example  1,  raised  to  an  effect  of 
625  YU  by  precipitation  with  hydroxide  of  alca- 
line  earths.  The  fair  coloured  solution  can  then 
be  concentrated  still  further.  The  solid  extrac- 
tion residues  which  has  a  smell  and  taste  remind- 

■>:>  ing  of  bouillon,  and  to  a  high  degree  is  freed  of 
vegetable  bitters,  can  under  the  already  known 
processes  be  further  used  it  order  to  prepare 
sterines  and  albuminous  alimentary  substances, 
e.  g.  soup  seasoning  extract. 

3d  3.  30  kg.  of  cocoa  husks  having  an  effect  of  100 
YU  are  put  into  hoses,  when  not  yet  ground,  and 
are,  with  reflux,  extracted  for  24  hours  with  10  1 
of  water,  and  steam,  respectively.  One  to  the 
low  adsorptive  capacity  of  cocoa  shells  for  water 

."••>  about  3,5  1  of  raw  concentrate  rich  in  bios  will  be 
obtained.  The  33  kg  of  extracted  residues  result- 
ing from  the  cocoa  shell  extraction  are  dried  and 
finely  ground  down  with  Perplex  grinders.  This 
material  can  be  added  to  humid  food-stuffs,  e.  g. 

40  shredded  beet-roots  or  pig  fattening  food,  etc.. 
just  as  the  marketable  cocoa  husk  powder,  be- 
cause its  food  value  has  not  been  reduced. 

The  extraction  with  steam  can,  after  addition 
of  an  adequate  further  quantity  of  water,  be  re- 

:;'  peated  as  often,  as  desired,  with  the  quantity  of 
water  left  after  the  first  extraction,  whereby  also 
in  this  case  always  higher  concentrates  of  raw 
bios  will  be  produced.  The  concentration  of  the 
coloured  raw  concentrate  obtained  after  the  first 
steaming  action  and  having  an  effect  of  5000  YU, 
is  carried  out,  as  described  in  Examples  1  and  2. 
The  effect  of  the  almost  colourless  concentrate 
obtained  by  the  precipitation  with  hydroxides  of 
alcaline  earths  amounted  to  about  25,000  YU. 

•v>  The  preparations  manufactured  under  the 
process  are  suitable  to  be  used  for  processes  of 
fermentation  in  bakeries,  breweries,  distilling 
plants,  in  the  yeast  industry,  etc. 
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In  addition  to  the  existing  methods  to  purify 
sugar  containing  liquids,  e.  g.  sugar  juices,  where- 
by frequently  lime,  whether  or  not  used  in  ex- 
cess, is  applied,  which  lime  is  later  on  precipi- 
tated and  removed  with  the  aid  of  carbonic  or 
sulphurous  acid,  of  late  also  other  purification 
agents  like  infusorial  earth,  activated  carbon, 
colloidal  humic  substances,  etc.  are  applied. 

However,  the  ideal  of  a  good  purification,  viz. 
the  removal  of  practically  all  non-sugar  sub- 
stances, like  inorganic  and  organic  salts  etc., 
even  has  not  yet  been  approached. 

In  the  cane  and  beet  sugar  industry  after  an 
intensive  purification,  the  juice  still  contains  on 
100  parts  of  solid  matter  besides  90-93%  of  sac- 
charose, 7-10%  of  the  so-called  non-sugars.  It 
needs  no  explanation  how  harmful  this  is,  be- 
cause: a.  The  liquid  can  only  be  freed  from 
sugar  by  repeated  crystallization  b.  Finally  a 
sugar  liquid,  blackstrap,  is  left,  which  still  con- 
tains about  50%  of  sugar,  which  will  not  crys- 
tallize out,  because  the  non-sugars  hinder  this 
and  which  thus  remains  in  this  blackstrap  and 
gets  lost  for  consumption,  at  least  is  only  of  value 
as  forage  or  for  manufacturing  alcohol. 

Now,  according  to  my  invention,  the  sugar 
containing  liquid  is  wholly  or  partially  freed  from 
non-sugars  by  bringing  the  liquid  successively 
into  contact  with  substances  of  contrary  polar 
binding  and  adsorptive  power.  Thus  the  acid  re- 
acting substances  (anions)  and  the  substances 
with  negative  electric  load  on  the  one  side  are 
removed  by  the  positive  polar  substances  and 
the  basic  reacting  substances  (cations)  and  the 
substances  with  positive  electric  load  on  the  other 
by  the  negative  polar  substance.  The  substances 
having  polar  binding  and  adsorptive  power, 
which  are  applied  according  to  my  invention,  are 
under  the  circumstances  of  their  application 
practically  insoluble  and  also  form  practically 
insoluble  components.  They  are  of  micellar 
structure.  Certain  equilibriums  occur  at  the 
binding  or  adsorption,  which  obey  generally 
known  principles  and  have  frequently  been  the 
subject  of  scientific  study. 

Not  only  substances  having  a  certain  electric 
load  are  isolated  in  this  way,  but  also  the  sub- 
stances having  not  a  noticeable  load  or  being  of 
amphoter  character.  According  to  my  new 
method  besides  the  electrolytes,  also  the  non- 
electrolytes  can  be  removed  from  the  sugar  so- 
lution to  a  rather  large  extent,  as  will  be  shown 
by  the  examples. 

From  the  electrolytes  not  only  the  strongly  dis- 
sociated ones  are  removed,  but  especially  rather 
easily  the  weakly  dissociated,  organic  acids  or 
substances  the  acid  character  of  which  may 
hardly  be  observed  or  is  available  in  latent  con- 
dition. 
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This  is  especially  evident,  if  blackstrap  is  sub- 
jected to  the  treatment,  in  which  liquid,  as  is 
known,  all  non-sugars  are  accumulated,  so  that 
the  contents  amount  to  30-40%  of  the  solid 
weight.  In  fact  strong  alkalis  occur  in  same, 
about  15%  of  K2O  of  the  non-sugar  weight, 
2Vz%  of  Na20  and  still  some  percents  of  the 
weaker  inorganic  bases  and  also  l%-2%  of  strong 
organic  acids,  but  about  75%  consist  of  weak 
organic  acids  and  non  electrolytical  organic  mat- 
ter, esters,  albumines,  etc.  By  the  new  method 
all  these  substances  can  be  removed  for  the 
greater  part  in  a  simple  way,  which  will  appear 
from  the  examples.  The  most  striking  feature 
hereby  is,  that  the  organic  acids  or  bases  and 
non-electrolytes  can  be  removed  as  well  as  or 
even  better  than  the  strong  dissociated  inorganic 
substances,  having  a  very  large  affinity  to  the 
polar  adsorbents.  It  might  be  expected  that  in 
presence  of  these  strong  dissociated  inorganic 
substances  they  could  not  be  removed  practically, 
but  this  is  still  possible,  whereas  the  capacity 
of  the  material  for  eliminating  the  strong  dissoci- 
ated inorganic  substances  is  only  very  little  in- 
fluenced by  them.  The  elimination  of  these  sub- 
stances must  thus  probably  be  of  a  complicated 
nature,  double  binding  and  condensation  phe- 
nomenons  certainly  occur. 

Some  investigators  consider  this  phenomenon 
as  a  normal  chemical  binding,  but  in  any  case  it 
must  then  be  taken  for  granted,  that  the  reac- 
tion is  very  reversible,  which  e.  g.  is  shown  by 
the  fact,  that  anions  are  much  more  strongly 
adsorbed  from  a  very  strong  acid  milieu. 

Other  investigators  wish  to  see  in  the  binding 
of  the  substances  by  the  products,  which  are  ap- 
plied according  to  the  present  invention,  a  nor- 
mal adsorption  and  declare  the  ion-exchange 
to  be  a  result  of  the  slight  solubility,  which  also 
practically  insoluble  substances  possesss,  where- 
as the  large  exchange  capacity  of  some  materials 
is  a  result  of  their  micellar  structure.  It  is  a 
matter  of  fact,  that  the  binding  phenomenons 
sometimes  may  be  declared  much  more  easily  by 
chemical  binding,  sometimes  by  physical  adsorp- 
tion. However,  it  is  important,  that  one  is  prac- 
tically able  to  remove  the  desired  impurities  from 
the  sugar-solutions,  provided  this  can  take  place 
under  the  right  circumstances. 

In  order  to  demonstrate  this  with  an  example: 
according  to  the  new  working  method  it  would 
practically  not  be  possible  to  remove  the  salt  from 
seawater,  viz.  because  by  percolation  over  the 
negative  polar  adsorbent,  the  slightest  cation- 
binding  would  cause  such  low  a  pH,  that  further 
binding  becomes  only  possible,  after  the  acid  has 
been  removed.  Thus  a  very  large  number  of 
cycles  must  be  applied,  which  practically  is  im- 
possible, whereas  furthermore  for  the  regenera- 
tion of  the  substances  with  polar  binding  power 
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more  leaching  water  is  needed  than  the  process 
yields.  When,  however,  purifying  a  sugar  solu- 
tion, the  salt  can  be  removed  for  the  greater 
part  in  one  single  cycle,  because  when  binding 
cations  a  low  pH  only  occurs  after  a  very  large 
removal,  viz.  the  freed  organic  acids  do  not  cause 
a  strong  decrease  of  pH.  It  also  is  of  no  im- 
portance how  much  leaching  water  is  required 
for  the  regeneration.  The  cost  of  same  is  mini- 
mal with  regard  to  the  one  of  the  sugar  solution. 

With  regard  to  the  foregoing  it  is  also  prac- 
tically possible  to  free  the  strongly  acidified  sugar 
solutions,  e.  g.  those,  which  are  obtained  by  the 
conversion  of  flour,  from  acid  by  a  treatment 
with  the  positive  polar  substances.  The  treat- 
ment with  the  negative  polar  substance  then 
needs  only  take  place  to  a  very  small  extent. 

When  proceeding  according  to  my  invention, 
the  decolouration  especially  when  applying  the 
positive  polar  adsorbent,  is  enormous  and  larger 
than  may  be  obtained  with  any  known  decolour- 
izing agent.  Also  as  a  result  of  this,  the  inven- 
tion gets  technically  very  important,  because 
there  are  no  decolourizing  agents,  which  are  able 
to  remove  similar  substances. 

There  are  many  substances  known  which  have 
polar  binding  power,  which  under  the  required 
circumstances  are  practically  insoluble  and  may 
be  applied  when  working  according  to  my  new 
method. 

Prom  the  inorganic  substances  the  zeolithes, 
which  can  bind  cations,  are  known.  However, 
owing  to  their  large  solubility,  especially  at  a  low- 
er pH,  they  are  unsuitable.  As  negative  polar 
adsorbents,  however,  such  materials,  as  are  ob- 
tained by  the  reaction  of  sulphuric  acid  and 
equivalent  dehydrating  agents  on  carbonaceous 
material,  e.  g.  coal,  are  excellently  suitable. 

These  materials  resist  a  treatment  with  the 
strongest  chemicals.  For  the  elimination  of  acid- 
radicals,  various  metal -oxide-gels  are  known, 
e.  g.  iron-oxide-gels  and  gels  of  copper-oxide, 
manganese-oxide,  chrome-oxide,  aluminium- 
oxide  etc.  Frequently  these  gels  are  precipitated 
on  bearers.  Natural  bauxite,  which  contains 
much  iron-oxide,  is  also  often  suitable.  The  suit- 
ability frequently  lies  between  a  certain  pH- 
range,  for  fresh  aluminium-oxide-gel  e.  g  be- 
tween 4.8  and  8.  By  drying  the  material,  this 
range  can  be  increased.  However,  it  is  a  matter 
of  fact  that  the  application  of  this  kind  of  sub- 
stances does  not  lead  to  practical  results  as  per 
the  present  invention. 

As  positive  polar  substances  further  since  years 
ago  many  of  the  so  called  bases  of  Schiff  are 
known  and  other  insoluble  resinous  condensation 
products  or  dye  stuffs  of  alkaline  character,  pro- 
vided they  meet  the  requirements  of  practical  in- 
solubility when  used  in  my  process. 

Raikow  found  already  in  1896  (Berichte  1896) 
that  a  condensation  product  from  formalin  and 
anilin  has  a  basic  character,  is  practically  insolu- 
ble and  also  forms  insoluble  salts.  This  refers 
to  all  condensation  products  from  aldehydes  and 
cyclic  compounds  with  amin-groups  or  imin- 
groups,  if  condensation  takes  place  in  the  right 
way.  Like  the  above-  and  hereunder  mentioned 
resins,  they  have  a  micellar  structure. 

A  very  cheap  positive  substance,  however 
mostly  less  active,  is  the  reaction  product  of  sul- 
phuric acid  and  the  like  on  carbonaceous  mate- 
rial, sawdust  etc.,  which  product  is  a  kind  of 
humic  acid  and  in  which  ammonia  has  been  in- 
corporated. 

As  a  negative  polar  substance  at  present  also 


synthetical  resins  on  phenol  basis  are  known  and 
also  some  practically  insoluble  organic  acids. 
For  binding  acid  radicals,  various  natural  nitrog- 
enous organic  products,  wool  etc.  are  known. 

5  Technically  their  importance  is  lit'.le. 

However,  applicant  has  found  that  many  cf 
these  synthetical  resins  are  of  amphoter  char- 
acter. Thus  a  resin  being  negatively  polar,  also 
under  the  right  circumstances  may  act  as  posi- 

10  tive  polar  adsorbent  and  this  reversion  frequent- 
ly also  takes  place  with  positive  polar  substances. 
To  a  still  larger  extent,  this  refers  to  the  sub- 
stances with  a  weak  electric  load,  or  if  they  them- 
selves are  of  amphoter  character. 

15  The  process  may  be  applied  in  various  stages 
of  the  treatment  cf  sugar  extracts.  Sometimes 
it  is  advisable  to  apply  the  process  immediately 
after  the  extraction,  in  order  to  avoid  other  ex- 
pensive purification  methods  in  the  sugar  in- 

20  dustry,  as  a  large  excess  of  lime,  which  is  later 
precipitated  with  carbonic  acid  or  sulphurous 
acid. 

It  is  known,  that  by  this  lime  treatment  many 
valuable  substances  are  destroyed,  vitamines  etc. 
25  According  to  the  new  process  one  is  able  to  sep- 
arate these.  However,  when  treating  raw  ma- 
terials of  inferior  quality,  the  binding  capacity 
of  the  polar  adsorbents  is  influenced  unfavour- 
ably. 

30  Technically  it  is  cf  importance  that  black- 
strap, being  a  waste  product  as  has  already  been 
explained  above,  may  be  gathered  from  different 
factories  and  can  be  subjected  to  the  new  process. 
As  a  result  thereof  one  succeeds  in  crystallizing 

35  the  sugar  which  is  present  in  the  blackstrap  for 
the  greater  part.  It  is  also  possible  to  sell  this 
treated  backstrap  as  a  syrup  for  human  con- 
sumption. This  syrup  excels  in  a  low  non  sugar 
content  and  fine  aromatic  taste,  even  if  the  raw 

40  material  is  the  very  badly  tasting  blackstrap  of 
beet. 

It  goes  without  saying  that  the  method  is  also 
very  suitable  for  the  treatment  of  already  puri- 
fied extracts,  whether  concentrated  or  not. 

45      In  glucose  manufacture  a  fine  result  may  be 
obtained,  if  the  converted  juice  is  first  treated 
with  a  positive  polar  substance  and  thereafter 
with  a  negative  polar  one. 
The  application  of  the  working  method  takes 

CO  place  in  a  simple  way  by  percolation  of  the  liquid 
over  thick  layers  of  the  polar  substances,  which 
in  this  case  have  to  be  of  granular  structure. 
However,  a  treatment  with  powdery  substances, 
which  are  filtered-off  afterwards  also  leads  to 

55  proper  results,  but  this  way  of  application  is 
more  expensive  and  requires  much  labour. 

By  applying  substances  of  granular  structure 
one  is  also  better  able  to  use  the  principle  of 
counter  current.    The  application  of  this  prin- 

(;0  ciple  is  always  of  advantage  in  case  of  reactions 
of  equilibrium,  with  which  one  has  to  do  in  this 
case. 

For  preference  the  liquid  to  be  treated  be  first 
percolated  over  the  negative  polar  substance  and 

(55  thereafter  over  the  positive  polar  substance.  As 
soon  as  important  quantities  of  substances  to  be 
removed  break  through  one  of  the  contact  filters, 
this  filter  must  be  cut  out.  According  to  the 
principle  of  counter  current,  finally  a  greater 

70  quantity  of  liquid  can  be  treated  if  one  does  n?t 
apply  one  filter  of  each  kind  consecutively  but 
more.  Hereby  care  must  be  taken  that  the  KqbM 
by  turns  passes  a  filter  containing  negative  polar 
contactmass,  one  containing  positive  polar  con- 

75  tactmass.  one  containing  negative  polar  contact- 
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mass  etc.  By  turns,  a  filter,  viz.  the  one  which 
has  been  into  contact  with  the  fresh  liquid,  must 
be  prepared  for  a  new  purification  of  the  liquid  by 
treating  it  with  a  suitable  solution  of  electrolytes. 
Then  this  filter  comes  into  contact  with  the  liquid, 
which  has  already  passed  all  the  other  filters. 

The  principle  of  counter  current  is  also  applied, 
if  one  uses  one  filter  of  each  kind,  but  keeps  op- 
erating some  time  after  the  liquid  has  broken 
through  and  pumps  the  liquid — which  has  passed 
thereafter — over  the  contactmass  again  after  this 
has  been  regenerated. 

One  acts  also  according  to  this  principle,  if  one 
carries  the  regenerating-liquid  through  the  con- 
tactmass in  opposite  direction  to  the  liquid  to  be 
purified.  Whether  the  principle  of  counter-cur- 
rent can  be  applied  to  advantage,  depends  on  the 
price  of  the  chemicals,  which  are  used  for  the 
regeneration  and  whether  the  chute  in  neutraliz- 
ing power  of  the  contactmass  occurs  rapidly  or 
slowly,  that  is  to  say  whether  the  breaking 
through  of  the  substances  to  be  removed,  in- 
creases rapidly  or  slowly.  In  the  latter  case  a 
more  or  less  complete  application  of  the  principle 
of  counter  current  is  of  advantage.  When  mak- 
ing use  of  synthetical  resins  this  is  the  case  to 
a  large  extent,  the  load  becomes  much  greater, 
e.  g.  in  case  of  higher  acidity  of  the  liquid. 

In  some  cases  a  contactmass,  consisting  of  a 
mixture  of  the  negative  and  positive  polar  sub- 
stances may  be  applied,  viz.  if  the  regeneration 
of  the  substances  can  take  place  in  the  same  way, 
or  with  chemicals  which  regenerate  one  of  the 
substances  without  disturbing  the  capacity  ot  the 
other. 

If  e.  g.  sulphuric  acid  is  used  as  regenerating 
agent,  such  as  mentioned  in  Example  2,  one  can 
proceed  in  this  way.  Sulphurous  acid  is  also  very 
suitable  as  a  regenerating  agent,  especially  for 
the  positive  polar  substance.  The  sulphurous 
acid  applied  in  excess  pushes  away  the  impurities 
absorbed  and  may  be  driven  out  of  the  acid- 
binding  resin  by  steaming  or  heating. 

If  the  substances  are  introduced  into  a  liquid, 
in  which  certain  ions  prevail,  these  ions  are  in- 
corporated in  the  substance.  As  well  the  removal 
of  the  substances  from  the  liquids  to  be  treated 
as  the  regeneration  of  the  polar  adsorbents  is 
based  on  this  principle. 

Applicant  has  found,  that  when  making  use  of 
synthetical  resins,  which  bind  acids  a.  o.  polarly, 
the  loading  is  much  higher  if  these  acids  are 
present  in  a  milieu  of  low  pH.  Practically  this  is 
the  only  right  method  to  remove  a  large  quantity 
of  the  acids  from  the  sugar  solutions,  at  least  it 
offers  big  advantages.  Only  if  this  low  pH  meets 
with  objections,  one  may  derogate  from  it.  On 
that  account  one  will  not  carry  thick  juice  in 
sugar  factories  over  two  percolators,  but  over 
various  ones,  which  by  turns  contain  the  differ- 
ent substances  with  polar  binding  power. 

The  chemicals  which  can  serve  for  the  regen- 
eration, principally  sulphuric  acid,  hydrochloric 
acid,  soda,  caustic  soda,  lime  and  sodium  chloride, 
are  cheap,  but  frequently  have  to  be  applied  in 
a  large  excess,  for  which  reason  the  solutions  are 
often  systematically  used  repeatedly.  In  sugar 
factories,  in  which  one  disposes  very  often  of 
strong  alcaline  condensed  water  from  the  evap- 
oration plant,  this  is  a  cheap  regenerating  liquid, 
especially  for  the  alcaline  contactmass. 

For  the  regeneration  of  the  negative  polar  sub- 
stance a  treatment  with  acid  is  best,  as  applicant 
has  found.  A  modification  of  this  working 
method  is  the  use  of  sulphurous  acid,  which  has 


sterilizing  capacities  and  which  besides  by  wash- 
ing can  also  be  removed  in  a  simple  way  by  steam- 
ing or  heating. 
Also  for  the  regeneration  of  the  positive  polar 
5  substance,  this  regeneration  method  with  sul- 
phurous acid  is  extremely  suitable,  as  applicant 
has  found.  The  sulphuric  acid  can  be  applied  in 
excess,  because  it  may  be  easily  recuperated  out 
of  the  liquid  by  heating  and  consequently  all  sub- 

10  stances  adsorbed  can  be  driven  out  of  the  mass 
to  be  regenerated. 

When  regenerating  the  positive  polar  substance 
according  to  the  present  working  method,  also 
a  good  result  may  be  obtained — if  much  water  is 

1_»  available — by  washing  the  mass  to  be  regenerated 
during  a  long  time.  The  impurities  absorbed  are 
then  carried  way.   The  process  can  be  acceler- 
ated if  hot  water  is  used. 
If  an  alkali  treatment  for  the  regeneration  of 

20  the  positive  polar  substance  is  applied,  a  diluted 
lime  solution  is  better  and  cheaper  than  a  solu- 
tion of  soda  or  caustic  soda.  Furthermore  a  so- 
lution of  lime  is  much  easier  to  be  removed  from 
the  mass  by  rinsing. 

2.5  It  may  be  that  in  the  long  run  on  the  polar  ad- 
sorbents substances  accumulate,  which  are  not 
removed  by  the  above  mentioned  regenerating 
method.  In  this  case  a  treatment  of  the  positive 
polar  substance  with  strong  solutions  of  caustic 

:jo  soda  and  of  strong  sulphuric  acid,  to  which  even- 
tually oxidation  agents  have  been  added,  is  ad- 
visable. The  negative  polar  substance  is  treated 
in  the  most  suitable  way  with  strong  sulphuric 
acid.    It  is  also  possible  to  get  rid  of  the  strongly 

35  adsorbed  organic  substances  in  the  biological 
way,  especially  of  the  albuminous  compounds. 
This  method  has  formerly  also  been  suggested 
for  the  regeneration  of  bone  char,  but  here  al- 
most the  same  result  could  be  obtained  by  glow- 

10  ing  the  bone  char. 

However,  the  present  polar  substances  cannot 
be  glown,  because  they  then  would  lose  their  ac- 
tivity. 

At  this  biological  purification  of  the  substances 

4 ■'  in  question,  micro-organisms  of  different  nature 
play  part.  These  micro-organi.sms  can  also  be 
cultivated  separately;  they  are  present  nearly 
everywhere  in  the  nature.    The  cultivation  of 

~0  these  microorganisms  and  the  destruction  of  the 
impurities  adsorbed  are  furthered  in  a  weak  acid 
milieu  and  at  moderate  increased  temperature 
< 30-40°  C).  It  is  also  desirable  that  air  can  get 
admittance,  because  the  fermentation  which  oc- 

rr  curs  is  principally  of  an  oxidative  nature. 

It  goes  without  saying,  that,  if  one  wants  to 
gather  the  substances  accumulated  in  the  con- 
tactmass on  account  of  their  value,  regenerat- 
ing liquids  of  suitable  composition  and  concen- 
tration  should  be  applied.    Mostly  strongly  con- 

'  centrated  solutions  will  be  applied  in  order  not  to 
obtain  the  liquids  to  be  gathered  in  a  too  dilute 
condition. 

An  advantage  not  to  be  underestimated  of  the 
(;-  present  method  is  this,  that  mostly  the  liquid 
can.  be  filtered  over  the  contactmass  in  cold  con- 
dition or  at  moderate  temperatures.  Decompos- 
ing losses  of  sugars  and  albumines  then  do  not 
occur,  whereas  still  the  colloids  which  hinder  fil- 
70  tration  are  removed  and  which,  when  applying 
the  old  methods,  could  only  be  made  harmless  by 
a  thorough  heating  and  with  the  aid  of  chem- 
icals.   Moreover  the  substances  to  be  gained  with 
the  ccntactmasses  are  not  decomposed  or  coag- 
75  ulated. 
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I  give  hereunder  the  following  examples: 
Example  1 

Blackstrap  of  beet  with  a  sugar  content  of  51%, 
water-content  18%,  ash  content  9.8%,  is  diluted 
to  65  Brix  with  the  aid  cf  a  sugar  containing  liq- 
uid to  b»  mentioned  later  on,  the  pH=7.9. 

This  liquid  is  treated  wth  5%  of  an  active  hu- 
mus, made  of  sawdust  with  the  aid  of  sulphuric 
acid,  heated  to  80°  C  and  filtered,  on  account  of 
which  the  pH  decreases  to  7  and  the  Brix  to  60. 

This  liquid  is  successively  filtered  over  a  con- 
tactmass  of  a  substance,  obtained  by  the  reac- 
tion of  gaseous  SO3  on  coal  at  a  tempertaure  cf 
about  100°  C,  and  over  a  contactmass  of  syn- 
thetical resin  obtained  by  the  reaction  of  form- 
alin on  metaphenylendiamin. 

The  negative  polar  contrctmass  has  a  size  of 
grain  of  0.25-1  mm.  and  is  stored  in  an  iron  con- 
tainer, which  is  covered  with  ebonite.  This  con- 
tainer has  a  net  content  of  6000  L.  and  contains 
2900  kg  of  the  substance.  The  positive  polar 
contactmass  has  an  equal  size  of  grain  and  is 
al'o  stored  in  an  iron  container  covered  with 
ebonite  with  a  net  content  of  7500  L.  containing 
2500  kg  of  the  substance.  The  substances  are 
put  on  layers  of  sand.  Both  containers  are  filled 
with  water  up  to  the  surface  (level)  of  the  mass; 
a  suitable  overflow  tube  takes  care  that  the  mass 
cannot  become  dry. 

Now  over  both  masses,  respectively  2500  L.  of 
water,  which  contains  320  kg  of  HC1,  and  3750  L.. 
which  contains  350  kg  of  caustic  soda,  are  intro- 
duced from  the  top  downward,  thereafter  respec- 
tively 4000  L.  and  8000  L.  of  water. 

Then  4000  L.  of  the  dilute  blackstrap  are  car- 
ried over  the  negative  polar  substance,  after- 
wards 3000  L.  of  water  and  finally  the  regener- 
ating liquid  and  the  leaching  water. 

The  liquid  running  first  out  of  the  filter  is  wa- 
ter, only  at  3  Brix  concentration  one  gathers  sep- 
arately, viz.  successively : 

1000  L.  of  liquid,  concentration  10.2  Brix 
1000  L.  of  liquid,  concentration  25.1  Brix 
1000  L.  of  liquid,  concentration  40.4  Brix 
1000  L.  of  liquid,  concentration  S9.2  Brix 
1000  L.  of  liquid,  concentration  35  -  Brix 
1000  L.  of  liquid,  concentration  29.2  Brix 
1000  L.  of  liquid,  concentration  22.2  Brix 
1000  L.  of  liquid,  concentration  14.1  Brix 
1000  L.  of  liquid,  concentration  7.3  Brix 
1000  L.  of  liquid,  concentration   4.-  Brix 

The  then  following  liquid  is  thrown  away. 

The  sugar  solutions  collected  are  carried  suc- 
cessively over  the  positive  polar  contactmass, 
then  3000  L.  of  water  and  finally  also  the  regen- 
erating liquid  and  the  leaching  water. 

The  liquid  running  first  out  of  the  filter  is  wa- 
ter, only  at  3  Brix  concentration  the  liquid  is 
gathered  viz. 

1000  L.  of  liquid,  concentration  5  -  3rix 
1000  L.  of  liquid,  concentration  10.4  Brix 
1000  L.  of  liquid,  concentration  18.9  Brix 
1000  L'  of  liquid,  concentration  25.4  Brix 
1000  L.  of  liquid,  concentration  28.3  Brix 
1000  L.  of  liquid,  concentration  27.4  Brix 
1000  L.  of  liquid,  concentration  25.6  Brix 
1000  L.  of  liquid,  concentration  20.0  Brix 
1000  L.  of  liquid,  concentration  13.4  Brix 
1000  L.  of  liquid,  conceneration  7.6  Brix 
1000  L.  of  liquid,  concentration  4.-  Brix 


The  then  following  liquid  is  thrown  away. 

The  pH  of  the  liquid,  which  has  passed  the 
negative  polar  substance,  has  decreased  consider- 
ably, to  abt.  2.8,  that  of  the  liquid,  which  ha* 
7>  passed  the  positive  polar  substance,  is  normal 
again  and  practically  neutral.  Only  the  last 
running-off  sugar  solution  shows  a  low  pH  again. 

From  the  solid  matter  introduced  abt.  87% 
passes  the  negative  polar  contactmass,  abt.  72% 
10  the  positive  polar  contact  mass.  This  last  fil- 
trate as  far  as  the  colour,  purity  and  crystallizing 
power  are  concerned,  does  not  yield  to  purified 
thick  juice. 

The  largest  removal  cf  colour  is  to  be  attrib- 
15  uted  to  the  positive  polar  substance,  after  hav- 
ing passed  this  mass  the  liquid  still  contains 
about  15%  of  the  original  coloring  matter.  The 
negative  polar  contactmass  removes  only  10%  of 
the  coloring  matter. 
20  The  dilute  first  running  and  running-off  of 
the  filtrates  are  used  for  diluting  the  original 
blackstrap. 

In  the  regenerating  liquid  of  the  negative  polar 
contactmass  all  potassium  be  accumulated,  also 

25  betaine,  in  the  one  of  the  positive  polar  mass  all 
organic  acids,  the  valuable  glutaminacid  e.  g.  and 
other  organic  matter.  These  liquids  may  be 
worked  on  these  products. 

The  positive  polar  contactmass  has  often  a 

30  tendency  to  disperse  originally  and  to  give  off 
colour.  In  this  case  it  is  desirable  to  carry  the 
first  running  of  the  positive  polar  mass  over  the 
negative  polar  mass,  as  a  result  of  which  this 
dispersion  is  separated. 

3o 

Example  2 

The  polar  adsorbents  are  mixed  or  placed  in 
layers  on  each  other  in  a  container,  having  a 

40  net  contents  of  13.000  liters.  Through  this  con- 
tainer the  blackstrap  diluted  as  per  Example  1  in 
the  same  quantity  is  filtered.  The  regeneration 
takes  place  with  600  kilos  of  sulphuric  acid.  On 
account  of  this  the  working  method  is  very  much 
simplified,  although  the  removal  of  non-sugars, 
particularly  of  colour  takes  place  to  a  less  ex- 
tent. Finally  the  liquid  is  strongly  acid,  owing 
to  the  sulphuric  acid,  which  has  to  be  precipi- 
tated with  baryt  and  filtered  off.   If  a  negative 

50  polar  contactmass,  proof  against  lye.  is  used,  re- 
generation with  a  lye-  or  soda -solution  is  also 
possible. 

Example  3 

55  The  regeneration  of  the  positive  polar  mass 
from  Example  1,  takes  place  by  carrying  through 
water,  in  which  sulphurous  gas  is  blown. 

As  soon  as  the  running-off  rinsing  water  is 
almost  freed  from  the  impurities  rinsed  from  the 
60  positive  polar  substance,  the  mass  is  steamed  out. 
The  free  sulphurous  acid  can  be  gathered. 

Example  4 

65  In  Example  3  exclusively  hot  town  water  is 
used  for  rinsing  pur-poses  till  in  the  running-off 
water  practically  no  more  impurities  occur. 
Then  the  mass  is  sterilized  by  steaming  out. 

"°  Example  5 

In  Example  4  water  saturated  with  lime  is  used 
and  this  is  rinsed  out  with  town  water,  as  soon 
as  there  are  practically  no  more  impurities  pres- 
75  ent  in  the  running-off  liquid. 
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Example  6 

Over  the  same  apparatus  as  applied  in  Ex- 
ample 1,  unheated  diffusion  juice  obtained  from 
beets  or  press  juice  from  sugar  cane,  can  be  car- 
ried. 

The  regeneration  takes  place  in  the  same  way. 
From  the  regenerating  liquids  pectin-substances 
etc.  can  be  gained. 

It  is  desirable  to  sterilize  the  filters  from  time 


to  time  e.  g.  by  steaming  or  boiling  out  with  hot 
water. 

Example  7 

As  per  Example  1  liquors  from  refineries  can 
°  be  treated,  principally  in  view  of  decolouration 
to  replace  the  bone-char-treatment.    The  de- 
colourizing expenses  are  much  lower. 
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The  present  invention  relates  to  improvements 
in  the  preparation  of  composite  rubber  articles. 

It  is  known  that  the  adhesive  capacity  of  rub- 
ber or  rubber  mixtures  can  be  improved  by  the 
incorporation  therewith  of  certain  resins  such  as 
colophony.  This  is  true  of  natural  rubber  as  well 
as  of  the  various  synthetic  rubber-like  materials. 

It  is  the  object  of  our  present  invention  to  de- 
velop a  new  adhesive  agent  which  is  capable  of 
imparting  to  rubber  or  rubber  mixtures  a  better 
adhesive  capacity  than  it  can  be  achieved  by 
means  of  the  hitherto  employed  auxiliary  agents, 
such  as  colophony.  Other  objects  of  our  inven- 
tion will  be  apparent  from  the  following  descrip- 
tion. 

In  the  following  the  term  "rubber"  will  have 
to  be  understood  as  comprising  natural  rubber 
as  well  as  synthetic  rubber-like  materials,  and 
compounded  rubber  mixtures  as  well  as  non- 
compounded  materials,  and  also  vulcanized  prod- 
ucts as  well  as  non-vulcanized  materials,  unless 
otherwise  stated.  The  term  "composite  rubber 
articles"  is  intended  to  include  every  article 
which  consists  of  rubber  wholly  or  in  part  and 
which  has  been  built  up  by  duplicating  at  least 
two  layers  or  sheets  or  other  articles  of  unvul- 
canized  rubber.  By  the  term  "incorporating"  we 
mean  any  manner  of  distributing  a  product  with- 
in another  medium  either  throughout  the  latter 
or  only  at  the  surface  thereof. 

The  adhesive  agents  which  have  proved  to  be 
particularly  suitable  for  the  purpose  in  question 
and  to  be  superior  to  the  hitherto  employed  ad- 
hesive agents  such  as  colophony  may  be  denned 
as  products  of  the  interaction  of  acetylene  and  a 
mononuclear  monovalent  alkylated  phenol.  More 
particularly,  we  are  working  with  such  products 
as  have  been  prepared  from  a  mononuclear  mono- 
valent p-alkylated  phenol,  the  alkyl  group  being 
preferably  a  tertiary  one.  As  a  matter  of  fact, 
the  condensation  products  of  the  character  de- 
scribed may  be  prepared  from  a  mixture  of  several 
alkylated  phenols.  Thus,  the  products  of  the  in- 
teraction of  acetylene  with  a  mixture  of  a  pre- 
ponderant amount  of  p-tertiary  butylphenol 
(about  80% )  and  a  minor  amount  of  xylols  <  about 
20% )  have  proved  to  be  very  suitable  for  the  pur- 
pose in  question.  The  molecular  ratio  between 
the  phenol  and  the  acetylene  is  preferably 
1:0.3-2.5.  The  condensation  products  of  the 
character  described  can  be  prepared  for  instance 
in  the  manner  described  in  the  U.  S.  Patents  Nos. 
2,027,199  and  2,072,825  to  Walter  Reppe  and  Ernst 
Keyssner  by  causing  acetylene  to  react  upon  an 
alkylated  phenol  at  a  temperature  between  about 
100c-300°  in  the  presence  of  organic  zinc  or  cad- 
mium salts  and /or  organic  nitrogenous  bases, 
especially  amines.  The  conditions  of  working  will 
have  to  be  chosen  in  such  a  manner  that  the  re- 
sulting condensation  products  are  not  wholly  in- 


soluble in  organic  solvents.  For  practical  pur- 
poses they  should  be  soluble  in  aromatic  or  ali- 
phatic hydrocarbons.  Suitable  alkylated  phenols 
are  in  particular  butylphenol,  amylphenol  and 

g  isododecylphenol.  These  condensation  products 
if  incorporated  within  unvulcanized  rubber  im- 
part thereto  a  much  better  adhesive  capacity  than 
it  can  be  achieved  by  means  of  the  same  amount 
of  colophony.   Moreover,  the  mechanical  proper - 

10  ties  of  the  resulting  vulcanizates  are  much  less 
affected  by  our  new  adhesive  agents  than  by  an 
equal  amount  of  colophony.  In  consequence 
thereof,  our  invention  allows  one  to  work  with  a 
relatively  high  amount  of  adhesive  agents,  thus 

15  securing  an  excellent  adhesive  capacity  of  the 
rubber  articles  thus  prepared  and  an  excellent 
stability  of  the  composite  rubber  articles  built  up 
therefrom,  without  running  the  risk  of  impairing 
the  properties  of  the  vulcanizates  to  any  material 

20  extent. 

The  incorporation  of  our  new  adhesive  agents 
w:thin  the  rubber  can  be  effected  in  various  ways. 
Thus,  they  can  be  added  to  latex  or  to  a  latex-like 
emulsion    of    synthetic    rubber-like  materials, 

„-  whereupon  such  latices  can  be  used  in  the  usual 
0  manner  for  instance  by  dipping  or  brushing. 
Furthermore,  solutions  of  the  said  condensation 
products  in  organic  solvents  can  be  combined 
with  solutions  of  natural  or  synthetic  rubber,  the 

.)(,  resulting  mixtures  being  likewise  capable  of  being 
worked  by  dipping  or  brushing.  In  the  case  of 
emulsions  as  well  as  in  the  case  of  solutions  the 
rubber  may  be  provided  with  vulcanizing  agents, 
vulcanization  accelerators,  filling  agents  and  the 

.,-  like  in  any  stage  prior  to  working.  In  most  cases 
the  new  adhesive  agents  are  incorporated  within 
the  rubber  by  working  a  mixture  thereof  on  the 
roller,  it  being  preferred  that  the  surface  of  the 
rubber  sheets  or  layers  prepared  therefrom  are 

40  contacted  with  a  suitable  solvent  such  as  benzine 
prior  to  the  pressing  of  one  sheet  onto  another. 
Finally,  a  sufficient  adhesive  capacity  can  be 
brought  about  by  spreading  a  solution  of  the  said 
condensation  products  on  at  least  one  of  the  rub- 

45  ber  surfaces  to  be  duplicated.  As  a  matter  of 
fact,  in  the  two  latter  cases  the  excess  solvent 
must  be  evaporated  prior  to  the  building  up  oper- 
ations. 

As  it  follows  from  the  foregoing  paragraphs,  a 
50  good  binding  effect  can  be  achieved  already  by 
incorporating  our  adhesives  within  only  one  of 
the  rubber  sheets  to  be  united,  though  in  general 
both  sheets  are  provided  therewith.  Depending 
on  the  use  to  which  the  rubber  is  to  be  put  it 
55  can  be  provided  with  vulcanizing  ingredients 
and/or  filling  materials  or  not.    In  the  unvul- 
canized state,  our  compositions  (i.  e.  the  mixture 
of  unvulcanized  rubber  and  the  adhesive  agent) 
can  be  employed,  in  the  form  of  solutions  or  aque- 
60  ous  dispersions,  for  the  preparation  of  strips  or 
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plasters  which  stick  to  each  other  but  to  no  sur- 
face of  any  material  other  than  rubber.  In  the 
case  of  vulcanizable  rubber  mixtures  our  adhe- 
sives  serve  to  facilitate  any  building  up  opera- 
tions, for  instance  in  the  preparation  of  tires, 
conveyor  belts,  boots,  stuffings,  rollers  or  hollow 
articles. 

In  accordance  with  what  has  been  stated  above 
our  new  invention  can  be  applied  to  any  kind  of 
rubber.  Besides  natural  rubber  there  are  men- 
tioned the  various  types  of  synthetic  rubber-like 
materials.  Examples  for  such  products  are  the 
sodium  and  the  emulsion  polymerizates  of  buta- 
diene hydrocarbons,  furthermore,  the  polymeriza- 
tion products  of  halogenated  butadienes  such  as 
2-chlorobutadiene-1.3,  and  finally  the  products 
of  the  conjoined  emulsion  polymerization  of 
butadienes  with  copolymerizable  vinyl  compounds 
such  as  styrene,  acrylic  ester  nitrile,  fumaric  acid 
esters  and  the  like. 

The  following  examples  illustrate  the  invention 
without  restricting  it  thereto,  the  parts  being  by 
weight: 

Example  1 

This  example  illustrates  the  superiority  of  our 
condensation  products  over  colophony  as  regards 
the  adhesive  capacity  of  a  film  of  unvulcanized 
rubber.  Into  solutions  of  masticated  natural 
rubber  in  benzene  there  are  incorporated  20  per 
cent  of  colophony  on  the  one  hand  and  20  per 
cent  (calculated  upon  the  rubber  content)  of  a 
condensation  product  of  the  character  defined 
below.  Textile  strips  of  a  breadth  of  2  cm  have 
been  spread  on  with  these  solutions  so  as  to  be 
covered  with  a  uniformly  thick  rubber  film  of  a 
smooth  surface.  After  drying  for  5  minutes  these 
films  have  been  duplicated.  Thereupon  the  time 
has  been  measured  within  which  a  weight  of 
1000  g  is  sufficient  to  separate  the  composite  strips 
for  a  length  of  15  cm.  The  following  table  illus- 
trates the  time  is  seconds : 

1.  Natural  rubber  without  adhesive  agents—  7.5 

2.  Natural  rubber  containing  colophony  25 

3.  Natural  rubber  containing  a  product  of 

the  condensation  of  1  mol  of  p-ter- 
tiary  butylphenol  and  1,3  mol  of  acetyl- 
ene prepared  in  the  presence  of  zinc 

naphthenate  65 

These  figures  are  given  by  way  of  examples 
only,  it  being  to  be  understood  that  a  similar  in- 
crease in  adhesive  capacity  is  to  be  observed 
in  case  the  natural  rubber  is  replaced  by  various 
synthetic  rubber-like  materials  such  as  polymeric 
2-chlorobutadiene-1.3  or  polymeric  butadiene 
hydrocarbons. 

Example  2 

This  example  illustrates  that  a  similar  result 
is  achieved  in  case  the  unvulcanized  natural  rub- 
ber is  replaced  by  a  vulcanizable  mixture  contain- 
ing a  synthetic  rubber-like  material.  A  mixture 
of  the  following  composition: 

Parts 

A  synthetic  rubber  prepared  by  the  emul- 
sion polymerization  of  70  per  cent  of 
butadiene  and  30  per  cent  of  styrene, 
this  product  having  been  plastified  by 
exposing  the  same  to  an  oxydizing  treat- 
ment in  the  presence  of  antioxidants.-  100 

Zinc  oxide   24 

Carbon  black    7.5 

Tetrahydronaphthalene   3 

A  brown  coal  tar-destillate   2 

Sulfur    1-8 

Benzothiazol-2-sulfendiethylamide   0.85 


has  been  tested  without  any  adhesive  agents  ( test 
A),  with  the  addition  of  5  parts  of  colophony 
(test  B)  and  finally  with  the  addition  of  5  parts 
of  a  product  of  the  condensation  of  1  mol  of  iso- 

5  dodecylphenol  and  1.5  mols  of  acetylene  pre- 
pared in  the  presence  of  zinc  isododecylphenoxy 
butyrate  at  180'  C  (test  C) .  The  tests  have  been 
performed  by  cutting  these  mixtures  into  strips 
of  a  breadth  of  2  cm,  contacting  these  strips  "with 

10  benzine  and,  after  a  5  minutes'  drying,  pressing 
two  surfaces  together  for  a  length  of  1.5  cm. 
After  a  5  hours'  storing  the  weight  has  been 
measured  which  is  necessary  for  tearing  apart 
such  strips.   The  following  table  shows  the  tests, 

15  the  right  hand  column  illustrating  the  weight  in 
kg: 


20 


A 
B 

C 


4.2 
5.1 
8.3 


25 


30 


Also  in  this  example  the  said  synthetic  rubber- 
like  material  can  be  replaced  by  natural  rubber 
or  other  synthetic  rubber-like  materials. 

Example  3 

This  example  serves  to  illustrate  that  a  smaller 
amount  of  our  condensation  products  than  of 
colophony  is  sufficient  for  reaching  the  same  de- 
gree of  adhesive  capacity,  the  tests  having  been 
performed   with  the  vulcanizable  composition 
which  is  described  in  the  foregoing  example.  In 
test  A  the  said  mixture  has  been  employed  with- 
out any  adhesive  agent,  in  test  B  with  the  addi- 
tion of  10  per  cent  of  colophony  (calculated  upon 
3_  the  rubber  content)  and  in  test  C  with  the  addi- 
}  tion  of  2.5  per  cent  of  the  condensation  product 
described  in  the  foregoing  example.   The  follow- 
ing table  shows  the  tensile  strength  in  kg,  the 
tests  having  been  performed  as  described  in 
40  example  2. 

A  4.2 

B  6.1 

C  6.0 

Example  4 

This  example  illustrates  the  superiority  of  our 
condensation  products  over  colophony  as  regards 
the  mechanical  properties  of  composite  vulcanized 
rubber  articles.   A  composition  as  described  in 

50  Example  2  has  been  vulcanized  without  any  ad- 
hesive agents  (test  A) .  furthermore  with  the  ad- 
dition of  5  per  cent  of  colophony  (test  B>  and 
finally  with  the  addition  of  5  per  cent  of  a  prod- 
uct of  the  condensation  of  1  mol  of  cresol  and  1.3 

55  mols  of  acetylene  prepared  in  the  presence  of 
zinc  acetate  at  160-185"  C  (test  C> ,  the  vulcaniza- 
tion having  been  performed  by  a  45  minutes' 
heating  at  2.1  atmospheres  overpressure.  The 
following  table  illustrates  the  mechanical  prop- 

60  erties  of  the  resulting  vulcanizates.  column  a 
showing  the  tensile  strength  in  kg  per  cm2,  col- 
umn b  the  elongation  in  per  cent,  column  c  the 
permanent  set  in  per  cent  and  column  d  the 
weight  at  an  elongation  of  300  per  cent: 


65 


A 
B 

C 


a 

6 

c 

i 

68 

585 

8 

16 

54 

875 

18 

8 

75 

660 

10 

14 

Example  5 

This  example  illustrates  the  use  of  our  adhesive 
agents  in  form  of  a  solution  in  an  organic  sol- 
15  vent  by  spreading  the  same  on  the  surface  of  the 
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rubber  mixture  to  be  duplicated.  Textile  ma- 
terials covered  with  a  film  of  a  vulcanizable  syn- 
thetic rubber  mixture  (see  Example  2)  have  been 
cut  into  strips  of  a  breadth  of  2  cm  and  duplicated 
without  an  adhesive  (test  A),  furthermore,  with 
colophony  (test  B)  and  finally,  with  a  product  of 
the  condensation  of  acetylene  and  p-tertiary 
butylphenol  as  described  in  Example  1,  the  colo- 
phony and  the  said  condensation  product  having 
been  applied  to  the  rubber  mixture  in  form  of  a 
3  per  cent  solution  in  a  mixture  of  benzine  and 
toluol.  The  following  table  shows  the  time  in 
seconds  which  has  been  measured  as  described  in 
Example  1 : 

A   10 

B   20 

C   120 

Instead  of  the  said  solutions  of  the  adhesive 
agents  there  can  also  be  employed  solutions  con- 
taining natural  or  a  synthetic  rubber  besides  the 
adhesive  agents. 

Example  6 

This  example  illustrates  the  effect  which  is 
brought  about  by  the  method  as  described  in  the 
foregoing  example  after  vulcanization. 


Sheets  of  the  vulcanizable  synthetic  rubber 
mixture  of  Example  2  are  spread  on  with  a  3  per 
cent  solution  of  the  product  of  the  condensation 
of  p-tertiary  butylphenol  and  acetylene  as  de- 

5  scribed  in  Example  1  (test  A)  or  with  colophony 
(test  B)  in  a  mixture  of  benzine  and  toluol.  After 
a  15  minutes'  drying  the  sheets  have  been  du- 
plicated and  vulcanized.  In  a  third  experiment 
(test  C)  the  sheets  have  been  duplicated  and  vul- 

10  canized  under  the  same  conditions  but  without 
adhesive  agents.  After  vulcanization  the  plates 
have  been  cut  into  strips  of  the  breadth  of  2  cm. 
From  an  investigation  of  several  such  strips  taken 
from  different  parts  of  the  composite  article  there 

15  can  be  calculated  how  many  per  cent  of  the  sur- 
face of  one  sheet  adheres  to  the  surface  of  the 
other  sheet.  The  following  table  shows  the  re- 
sult, the  righ  hand  column  illustrating  the  per- 
centage : 

20  A   100 

B   50 

c   o 
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The  invention  relates  to  a  machine  for 
straightening  sheet  metal  plates  by  means  of 
straightening  rolls  especially  destined  for 
straightening  burnished-rolled  sheet  metal. 

At  the  straightening  of  sheet  metal  plates,  5 
especially  aluminium  plates,  the  inconvenience  is 
noticed  that  fine  metal  particles  are  torn  off  the 
sheet  metal  and  deposited  on  the  straightening 
rolls,  where  they  stick  and  more  and  more  smear 
the  surface.    The  supporting  rollers  revolving  10 
with  the  straightening  rolls  of  the  srtaightening 
machines  of  known  type  equipped  with  these  sup- 
porting rollers  take  off  from  the  straightening 
rolls  some  of  these  detached  metal  particles  and 
are  therefore  also  dirtied,  but  the  remaining  15 
metal  particles  are  pressed  more  strongly  against 
the  straightening  rolls  by  these  supporting  roll- 
ers, so  that  the  straightening  rolls  are  finally, 
and  often  even  after  a  few  hours,  no  longer  suit- 
able for  the  straightening  of  sheet  metal  plates  20 
which  arrive  in  the  straightening  machine  in 
burnished-rolled  state  but  must  not  lose  the 
bunish  in  this  machine.  The  surface  of  the  sheet 
metal  plates  becomes  duller  and  of  mean  appear- 
ance when  the  dirtying  of  the  straightening  rolls  25 
increases,  so  that  the  attendant  of  the  machine 
must  frequently  carry  out  a  thorough  cleaning 
of  all  straightening  rolls  and  of  the  suporting 
rollers,  sometimes  even  every  few  hours.  With 
this  object  in  view  the  rollers  must  be  made  easily  30 
accessible  in  the  machine  or  removed  completely, 
then  polished  again  and  finally  re-inserted  into 
the  position  in  which  the  straightening  of  the 
sheet  metal  plates  can  be  continued.  Hereby 
stops  lasting  sometimes  several  hours  occur  often  35 
several  times  each  day,  during  which  stops  the 
straightening  rolls  and  supporting  rollers  must 
be  re-polished,  for  instance  by  means  of  finest 
emery  cloth.    If  this  time-wasting  work  is  car- 
ried out  when  the  rolls  and  rollers  are  in  the  40 
machine,  it  may  happen  that  emery  particles  and 
polish  dirt  get  into  the  machine  and  not  only 
damage  the  bearings  but  also  the  material  to  be 
straightened  if  the  impurities  get  at  these  points. 
When  the  straightening  rolls  and  supporting  45 
rollers  are  removed  from  the  machine  for  re- 
polishing,  the  time  for  removing  and  re-insertion 
is  also  lost. 

In  the  course  of  time  the  diameters  of  the 
straightening  rolls  and  supporting  rollers  further  50 
become  shorter  by  these  treatments,  so  that  the 
rolls  and  rollers  must  be  replaced. 

These  inconveniences  are  obviated  by  the  in- 
vention. 

The  novelty  consists  in  the  arrangement  of  55 


flaps,  strips,  plates  or  blocks  of  cloth,  felt  or 
similar  material  at  least  along  that  portion  of  the 
running  surfaces  of  the  straightening  rolls  which 
is  used  for  the  straightening,  so  that  the  cloth  is 
pressed  against  the  rolls  or  can  be  pressed  on 
during  the  straightening. 

It  has  been  found  that  these  means  are  suffi- 
cient to  always  remove  immediately  the  deposited 
metal  particles  and  to  keep  the  rolls  clean  in  this 
manner. 

Additionally  the  supporting  rolls  may  be  kept 
clean  by  pressed-on  cloth,  felt  or  similar  material. 

The  sheet  metal  plates  straightened  by  rolls 
which  are  permanently  kept  clean  in  the  manner 
described  preserve  the  burnish  produced  by  the 
burnished-rolling,  and  it  is  not  at  all  necessary  to 
freshly  re-polish  the  rolls  and  rollers  in  the 
meantime. 

It  has  further  been  found  that  the  system  of 
supporting  rollers  can  be  omitted  and  replaced 
by  a  supporting  device  which  not  only  keeps 
clean  the  straightening  rolls  as  said  materials 
bear  against  or  are  pressed  onto  the  straighten- 
ing rolls,  but  also  supports  directly  these  rolls, 
it  being  immaterial  whether  these  novel  support- 
ing means  serve  merely  for  a  stationary  support- 
ing, by  which  the  straightening  rolls  for  instance 
remain  directed  accurately  straight,  or  whether 
they  serve  for  an  adjustable  supporting,  by  which 
a  more  or  less  strong  bending  of  the  straightening 
rolls  towards  the  material  to  be  straightened  can 
take  place. 

The  supposition,  that  the  said  materials  might 
not  be  sufficiently  yielding  and  wear-proof  as 
supporting  means,  has  not  been  confirmed  by  ex- 
periments. The  capability  of  a  hard  felt  block, 
for  instance,  for  carrying  out  the  necessary  sup- 
porting or  straightening  pressure  may  result 
therefrom  that  at  the  straightening  of  metal-  or 
aluminium  plates  not  so  great  setting  work  and 
also  not  so  great  straightening  pressure  are  nec- 
essary as  at  the  straightening  of  plates  of  iron 
or  steel.  For  the  latter,  especially  for  steel 
plates,  the  novel  supporting  means  are  not  suit- 
able. They  are,  however,  especially  suitable  for 
machines,  in  which  burnished  sheet  metal  plates 
are  completely  straightened,  detended  and 
smoothened.  This  kind  of  sheet  metal  plates  is 
already  comparatively  well  rolled,  so  that  often 
one  single  passage  through  the  straightening 
machine  is  sufficient.  The  stretching  must  then 
also  be  very  slight,  as  otherwise,  owing  to  the 
alteration  of  the  surface  structure  and  of  the 
displacing  of  the  metal  particles,  the  burnish  gets 
lost  more  or  less.    The  new  supporting  means 
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can  perfectly  stand  the  little  straightening  work 
which  is  thus  to  be  effected. 

Two  embodiments  of  the  invention,  according 
to  which  the  cleaning  means  for  the  straighten- 
ing rolls  is  at  the  same  time  the  direct  support- 
ing means  for  the  same,  are  illustrated  by  way  of 
example  in  the  accompanying  drawing,  in  which: 

Fig.  1  shows  in  front  elevation  a  straightening 
machine  with  supporting  device  according  to  the 
first  embodiment  of  the  invention, 

Fig.  2  is  a  side  elevation  of  Fig.  1, 

Fig.  3  shows  in  front  elevation  a  plate  straight- 
ening machine  with  supporting  device  according 
to  the  second  embodiment  of  the  invention, 

Fig.  4  is  a  side  elevation  of  Fig.  3, 

Fig.  5  is  a  top  plan  view  of  the  lower  set  of 
straightening  rolls  with  supporting  device  ac- 
cording to  the  second  embodiment  of  the  inven- 
tion. 

On  the  base  box  I  of  the  plate  straightening 
machine  the  uprights  2  are  arranged  one  at  each 
end.  The  bearing  bodies  3  of  the  lower  set  of 
straightening  rolls  5  and  the  bearing  bodies  4 
of  the  upper  set  of  straightening  rolls  6  are 
mounted  in  the  uprights  2.  The  bearing  bodies  4 
of  the  upper  set  of  straightening  rolls  6  hang  in 
known  manner  on  a  yoke,  not  shown,  extending 
over  the  whole  machine  and  adapted  to  be  lifted 
and  lowered  by  the  rotating  of  corresponding 
hand  wheels,  and  this  yoke  may  also  be  inclined. 
The  supporting  of  the  lower  set  of  straightening 
rolls  5  is  effected  by  means  of  a  great  number 
of  supporting  beams  7  or  14,  arranged  closely  the 
one  at  the  side  of  the  other  in  the  direction  of 
the  length  of  the  straightening  rolls  5,  said  sup- 
porting beams  being  carried  at  two  points  by  bolts 
8,  and  the  set  off  part  9  of  said  bolts  is  located 
in  the  adjusting  rings  1 0  and  1 1  and  in  a  bore 
of  the  base  box  I.  Helical  faces  of  these  adjust- 
ing rings  10  and  1 1  rest  the  one  on  the  other  so 
that,  when  the  rings  are  mutually  turned,  these 
faces  lift  or  lower  the  bolts  8  and  therefore  the 
beams  7  or  14  respectively.  The  supporting  de- 
vice in  both  embodiments  of  the  invention  is 
consequently  adjustable,  the  lower  adjusting  ring 
1 1  resting  on  the  base  box  I  being  secured  against 
turning,  whereas  the  upper  adjusting  ring  10  can 
be  slightly  turned  from  one  side  of  the  machine 
by  means  of  a  system  of  levers  not  shown  in  the 
drawing.  The  pitch  of  the  helical  faces  of  the 
rings  10  and  il  is  dimensioned  so  that,  at  a  cor- 
responding turning  of  the  upper  ring,  the  pitch  is 
sufficient  to  effect  the  necessary  lifting  and  lower- 
ing of  the  supporting  beams  7  or  14  and  there- 
with the  desired  bending  of  the  straightening 
rolls  5  towards  and  away  from  the  material  to 
be  straightened. 

In  this  lifting  and  lowering  of  the  upper  rings 
10  participate,  according  to  the  first  embodiment 


of  the  invention  shown  in  Figs.  1  and  2,  strips 
12  of  cloth,  felt  or  hard  felt,  placed  one  strip 
on  each  supporting  ring  7  and  fixed  on  the  end 
face  of  the  corresponding  beam  7  by  means  of  a 
5  clamping  disc  13.  The  actually  driven  straight- 
ening rolls  5  are  in  this  manner  not  only  sup- 
ported and,  if  necessary,  slightly  bent  at  certain 
points,  but  their  surface  is  continually  cleaned 
from  the  deposited  metal  particles  which  stick 

10  in  the  strip  1 2  of  cloth  or  felt  and  do  not  longer 
rotate  with  the  straightening  rolls  5,  as  has  been 
the  case  up  to  the  present. 

In  the  first  embodiment  of  the  invention  illus- 
trated in  Fig.  2,  the  strip  12  of  cloth  or  felt  is 

15  located  in  indentations  the  depth  of  which  de- 
pends on  the  thickness  of  the  straightening  rolls, 
these  indentations  forming  undulations  in  the 
supporting  beam  7  and  therefore  imparting  to 
the  strip  12  an  undulated  shape.    Instead  of  sin- 

2o  gle  strips  12,  which  are  in  contact  the  one  with 
the  other  at  their  edges  and  have  a  width  equal 
to  that  of  the  supporting  beam  7,  plates  or  car- 
pets may  be  placed  on  the  beams  7  and  extend 
over  some  or,  if  desired,  over  all  beams  7.  The 

25  elasticity,  even  of  hard  felt,  is  so  great  that, 
without  getting  damaged,  it  can  stand  the  slight 
bendings  of  the  felt  plate  occurring  in  the  last 
instance  at  certain  points  of  the  felt  plate  to- 
wards or  away  from  the  material  to  be  straight - 

30  ened- 

According  to  the  second  embodiment  of  the 
invention  a  block  15  of  hard  felt  is  provided  in- 
stead of  the  strip  12  or  the  plate,  and  in  this 
block  indentations  for  accommodating  the 
33  straightening  rolls  are  provided.  This  block  15 
is  not  so  stiff  that  it  could  not  be  pressed  more 
strongly  against  the  straightening  rolls  5  at  cer- 
tain points  than  at  other  points. 

According  to  the  kind  of  sheet  metal  plates 
40  to  be  straightened,  the  strips  12,  the  carpet  or 
block  15  will,  in  one  or  several  weeks,  be  full  of 
detached  metal  particles,  so  that  they  have  to  be 
exchanged  against  fresh  ones.  This  is  effected 
simply  and  quickly  by  lowering  the  beam  7  or  14 
respectively,  removing  from  the  beams  the  dirty 
inserts  12  or  15  of  cloth  or  felt,  and  replacing 
the  same  by  fresh  or  cleaned  inserts. 

Instead  of  the  adjusting  elements  8.  3,  10.  and 
1 1  of  the  supporting  device,  any  other  suitable 
50  devices,  for  instance  of  hydraulic  type  or  screw 
spindles,  adjusting  wedges,  eccentrics  or  the  like, 
may  be  used. 

For  the  upper  set  of  supporting  rollers  a  sup- 
porting device,  not  shown  in  the  drawing,  may 
be  provided,  destined  to  clean  the  upper  set  of 
straightening  rolls  in  a  similar  manner  as  the 
cleaning  of  the  lower  set  of  straightening  rolls 
is  carried  out. 

FRITZ  UNGERER. 
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This  invention  relates  to  a  process  for  the  pro-  and  therefore  their  homogenisation,  in  porce- 

duction  of  masses  and  shaped  bodies  possessing  lains  the  production  of  a  scarf  as  tight  as  possi- 

high  electric,  chemical,  mechanical  and  ther-  ble  at  normal  temperatures.    The  same  result 

mic  strength.    According  to  this  process  masses  can  be  obtained  in  masses  free  from  alkali,  if  at 

of  the  following  composition  are  obtained  by  5  all,  only  at  temperatures  which  in  practice  can 

smelting:  no  longer  be  applied  owing  to  the  extraordinarily 

Per  cent  high  cost  of  the  products.   The  introduction  of 

Si02                                                     30-80  B2O3  in  silicates  makes  it  possible  to  do  justice 

MnO                                                      4-54  to  both  requirements  (the  almost  complete  ex- 

MgO                                                      0-35  10  elusion  of  the  alkalis  and  the  obtention  of  homog- 

AI2O3                                                       0-30  enous  workpieces).    There  are,  however,  seri- 

CaO  and/or  SrO  and/or  BaO                      0-30  ous  objections  against  the  employment  of  B2O3. 

WO3                                                       0-3  If  used  in  percentages  above  5%  B2O3  increases 

Ca3(P04>2                                               0-5  the  lixiviation  capability  of  the  glasses.    It  is 

_,       ,  , ,                      ,,          ...           .  15  further  known,  that  boron  silicates  of  high  elec- 

By  suitably  proportioning  the  constituents  of  the  tric  and  thermjc  strength  owing  to  their  high 

gob  and  by  certain  additions,  which  will  be  here-  content  in  silicon  are  rendered  mucn  expensive 

lnafter  explained,  the  masses  and  shaped  pieces  nofc  on]   by  the  comparativeiy  high  priCe  of  the 

which  are  obtained  can  be  influenced  in  differ-  boric  acid  but  also  b   the  teChnological  difflcul- 

ent  directions  according  to  the  properties  which  2Q  ties  of  their  preparation.   Glasses  of  this  kind 

are  especially  desired  in  each  instance.  melt  Qnly  at  high  temperatures.    The  melting 

At  the  preparation  of  a  dielectric  of  high  elec-  can  take  place  only  in  crucibies  0r  vats  of  the 

trie  insulating  property,  two  properties  have  to  expensive  materials  capable  of  withstanding  this 

be  observed  especially.  stress.   The  difficulties  which  occur  at  the  shap- 

1.  The  mass  must  contain  only  a  small  per-  2-  lng  and  cooiing  are  not  iess  great.  Finally,  al- 
centage  of  alkali  compounds,  especially  alkali  kall  comp0unds  can  practically  not  be  complete- 
oxides,  or  it  must  be  free  from  alkali.  Alkali  ly  dispensed  with  also  in  glasses  of  this  kind, 
compounds  and  alkali  oxides  affect  the  electric  present  invention  overcomes  these  diffl- 
conductivity  and  the  disruptive  strength  as  well  culties.  It  enables,  which  up  to  the  present  has 
as  the  surface  resistance  of  the  masses  in  ques-  30  never  been  the  case,  the  preparation  of  masses 
tion  in  a  manner  which  is  the  more  unfavorable  free  from  alkali  and  boric  acid  at  melting  tem- 
the  stronger  they  are  present  in  the  same.  Their  peratures  which  approximately  correspond  to  that 
expansion  coefficients  are  further  comparatively  Qf  the  window  glass.  In  connection  herewith  it 
high,  whereby  in  turn  the  constancy  against  has  to  be  pointed  out  that  the  corresponding 
change  of  temperature  of  the  corresponding  35  masses  can  be  easily  worked.  The  modification 
masses  is  unfavorably  influenced.  A  high  content  capability  of  the  manganese  silicate  is  further 
in  alkali  reduces  the  mechanical  and  chemical  0ne  of  its  excellent  properties  and  owing  to  this 
strength  of  the  corresponding  masses.  capability  several  special  properties  may  be  im- 

2.  At  the  preparation  of  the  dielectric  it  is  parted  to  the  same  by  additions  of  different 
advisable  to  strive  for  the  highest  possible  homo-  4.0  kinds.  Consequently,  if  desired,  small  quanti- 
genity  of  the  same.  As  in  inhornogenous  media  ties  of  alkalis  or  boric  acid  may  be  added  to  the 
the  chief  drop  in  voltage  occurs  on  the  constitu-  mass.  If  it  is  desired  to  prepare,  instead  of  the 
ent  with  the  smallest  dielectric  constant,  the  easily  meltable  mass,  a  difficultly  meltable  mass 
drop  in  voltage  predominates  in  the  constituent  with  the  corresponding  special  properties  of  this 
having  a  low  dielectric  constant  when  the  dielec-  45  modified  form,  it  is  also  possible  to  develop  masses 
tric  constant  is  high  in  the  other  constituent,  with  especially  high  content  in  silicon  and  alu- 
especially  in  the  air  film  or  air  bubble.  Conse-  mina  in  the  range  according  to  the  formula,  said 
quently  glow  discharge  occurs  here  easily,  which  masses  melting  only  at  a  temperature  of  over 
might  lead  to  heating  of  the  insulator  and  to  1450°. 

heat  disruption,  and  also  to  the  releasing  of  volt-  50  Before  the  melting  the  raw  materials  disin- 
ages  of  the  workpiece  which  might  still  exist.  tegrated  very  finely  are  mixed  in  a  suitable  man- 
The  two  required  properties,  low  content  in  al-  ner,  for  instance  in  an  Alsing  cylinder.  The 
kali  and  high  homogenity,  are,  however,  in  a  mixture  is  molten  in  suitable  containers  at  tem- 
certain  opposition.  The  alkalis  as  excellent  flux  peratures  between  1250°  and  1450°  (with  the  ex- 
enable  in  glasses  the  purification  of  the  same  65  ception  of  the  higher  melting  special  forms  men- 
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tioned  above).  Single  constituents  of  the  mix- 
ture may  also  be  first  kept  back  and  gradually 
added  during  the  melting  of  the  other  constitu- 
ents. 

The  components  of  the  above  mentioned  gob 

Per  cent 


SiCh   30-80 

MnO   4-54 

MgO   0-35 

AI2O3   0-30 

CaO  and/or  SrO  and/or  BaO   0-30 

WO3    0-3 

Ca3(P04)2    0-5 


may  also  be  introduced  wholly  or  partly  in  other 
form.  The  silicon  (SiCh)  may  be  wholly  or  part- 
ly replaced  by  SiC,  the  manganese  oxide  (MnO) 
by  Mn02,  M112O3,  M113O4,  MnC03,  MnCh, 
MnHPOt  or  MnS,  the  magnesium  oxide  (MgO) 
by  Mg(A102)2,  MgNEUAs04,  MgBr2,  MgC03, 
MgCb,  MgF2,  Mg(OH)2,  Mg(N03)2,  Mg2P207, 
Mg2Si04,  MgSi03  or  MgS04  the  argillaceous 
earth  ( AI2O3)  by  AhC3,  AlCb,  AIF3,  A1N,  AKOH)  3, 
AIPO4,  Ah(S04)3,  AI2S3,  the  calcium  oxide  (CaO) 
by  CaBr2,  CaC2,  CaC03,  CaCk,  CaCN2,  CaF2, 
CaJ2.  Ca(Mn04)2,  Ca(N03)2)  Ca(P03)2,  CaSi03, 
or  CaW04.    Further  the  calcium  oxide  or  the 


calcium  containing  additions  may  be  replaced 
wholly  or  partly  by  the  corresponding  strontium  - 
and  barium  compounds.  Earium  is  known  as 
flux.   In  some  gobs  with  high  content  in  man- 

5  ganese  the  constituent  in  barium  must,  however, 
not  be  high,  as  otherwise  the  mass  will  become 
inhomogenous  and  porous.  Strontium  is  in 
many  instances  better  suited  to  replace  the  bari- 
um wholly  or  partly,  preferably  in  form  of  stron- 

10  tium  carbonate,  strontium  chloride  or  strontium 
sulphate. 

To  the  mass  known  coloring  substances  may 
be  added  also.   By  addition  of  titanium  com- 
pounds the  dielectric  constant  can  also  be  in- 
l.»  creased. 

By  addition  of  circonium  compounds  together 
with  alumina  especially  the  strength  against  hy- 
drolytic  influences  and  against  alkalis  is  in- 
creased. 

20  To  the  molten  mass  reducing  agents  such  as 
tartar,  tartaric  acid,  urea,  sugar,  charcoal  and 
others,  and  purifying  agents  such  as  antimony, 
antimony  sulfide,  arsenic  compounds  and  others 
may  be  added. 

25  The  masses  are  cooled  at  suitable  temperatures 
adapted  to  the  composition  and  stressing. 

HERBERT  WITZENMANN. 
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The  invention  relates  to  implements  for  use  in  ly  extending  slits  (saw  cuts)  2,  say  four  in  num- 

driving  in  screws,  wire  nails  and  the  like  fasten-  ber,  such  slits  dividing  said  lower  portion  of  the 

ing  elements.  holder  into  four  elastically  yieldable  tongues,  the 

To  rapidly  and  accurately  drive  in  wood  screws,  lower  extremity  of  said  tapered  portion  I1  being 

wire  nails  etc.  in  a  given  position,  is  often  found  5  contracted  to  form  a  comparatively  narrow  axial 

very  difficult  and  frequently  leads  to  injuries,  screw  outlet  passage  3,  the  inner  faces  of  said 

caused  by  the  screw-driven  or  other  implement  yieldable  tongues  tapering  towards  such  outlet 

glancing  off  the  head  of  the  screw  or  nail  and  passage  3. 

hitting  the  fingers  of  the  operator.  In  many  The  wall  of  the  tubular  holder  I  is  formed 
cases,  moreover,  where  it  is  not  possible  to  hold  10  with  a  slot  4  through  which  screws,  such  as  5, 
the  screw  in  position  by  hand,  as  for  instance  may  be  introduced  in  the  manner  shown  in  Fig- 
in  electrical  assembling  operations,  even  skilled  ure  1,  i.  e.  with  the  point  downwards,  such  screws 
artisans  find  it  difficult  to  turn  in  the  screw  cor-  falling  down  the  tapering  bore  of  the  holder  and 
rectly  and  for  this  reason  it  has  already  been  being  automatically  guided  thereby  towards  the 
proposed  to  temporarily  connect  the  screw  to  the  1 5  outlet  passage  3  into  which  the  point  of  the  screw 
screw-driver.   It  is,  however,  not  easy,  especial-  enters. 

ly  in  the  case  of  screws  of  larger  sizes,  to  render  At  its  upper  end  the  holder  I  is  closed  by  a 
such  connection  sufficiently  stiff  and  at  the  same  flanged  plug  6  comprising  a  threaded  portion  61 
time  sufficiently  disengageable  whilst  moreover  screwed  into  the  internally  threaded  upper  ex- 
devices  of  this  kind  are  not  suitable  for  screws  20  tremity  I2  of  the  holder  I  and  formed  with  an 
of  widely  varying  sizes.  axial  bore  62  through  which  slidably  passes  the 

The  object  of  my  present  invention  is  to  pro-  shaft  7  of  a  screw-driver,  such  shaft,  below  the 
vide  an  improved  implement  of  this  kind  which  screw  plug  6  being  provided  with  a  tapered  col- 
meets  the  above-mentioned  objections,  is  very  lar  8  serving  to  guide  the  shaft  7  within  the  ta- 
handy  in  use,  in  many  cases  guarantees  better  25  pered  portion  of  the  bore  of  the  holder  when 
work  than  hitherto  possible,  permits  of  simple  the  screw-driver  is  advanced  towards  the  screw 
and  robust  construction  and  is  suitable  for  a  and  also  to  add  in  spreading  the  yieldable  tongues 
great  many  purposes.  This  novel  implement  is  upon  screwing  down  the  screw  into  the  work, 
characterised  by  a  tubular  holder  closed  at  one  After  the  screw  5  has  been  inserted,  point 
end,  with  the  exception  of  an  axial  opening  for  30  downwards,  into  the  holder,* through  the  slot  4, 
letting  through  a  screw,  nail  or  the  like  and  be-  and  has  entered  the  outlet  passage  3,  the  screw- 
ing provided  near  this  end  with  axially  extending  driver  is  advanced  and  by  carefully  turning  the 
slits  in  such  a  manner  that  the  screw  or  the  shaft  7  of  the  screw-driver,  the  working  edge  9 
like  is  yieldably  clamped  by  the  tongues  formed  of  the  screw-driver  will  quickly  find  and  enter 
by  said  slits  and  that  also  the  head  of  the  screw  3.3  the  slot  in  the  head  of  the  screw  so  that  by  Con- 
or nail,  by  the  resiliently  spreading  of  such  tinued  rotation  and  advancing  the  screw-driver, 
tongues,  may  leave  the  holder  through  said  axial  the  screw  may  be  readily  screwed  into  the  work 
opening.  upon  or  against  which  the  lower  end  of  the  holder 

The  invention  will  hereinafter  more  fully  be  I  is  pressed.  During  the  advance  of  the  screw- 
described  with  reference  to  the  accompanying  40  driver  the  collar  8  and  also  the  head  of  the  screw 
drawing  showing  two  different  embodiments.  5  cause  the  spring  tongues  at  the  end  of  the 

Figure  1  shows  by  way  of  example  a  longitu-  holder  to  gradually  spread  thereby  widening  the 
dinal  sectional  view  of  an  implement  according  passage  3  to  such  an  extent  that  also  the  head 
to  the  invention,  together  with  screw-driver  to  of  the  screw  passes  through  and  leaves  said  pass- 
match.                                                          43  age  upon  finally  screwing  down  the  screw  5, 

Figure  2  is  an  end  view  of  the  implement  shown  whereupon  the  holder  is  removed  from  the  work, 

in  Figure  1,  seen  from  below.  Figure  3  clearly  shows  the  screw  partly  screwed 

Figure  3  is  a  side  elevational  view,  seen  from  into  the  work, 

the  right,  of  the  implement  shown  in  Figure  1.  It  will  be  understood  that  the  screw-driver,  as 

Figure  4  shows  a  longitudinal  section  through  a  50  such,  may  be  of  different  shape  and  construc- 
modified  construction  of  the  implement,  along  tion.  It  may  for  instance  be  a  screw-driver  of 
with  a  suitable  striking  pin.  the  well  known  ratchet  type  or  of  the  type  corn- 
In  these  Figures  1  indicates  a  tubular  holder  prising  a  brace, 
of  which  the  lower  portion  1 1  is  slightly  tapered  It  may  also  take  the  form  of  the  known  type 
in  downward  direction  and  provided  with  axial-  55  of  screwdriver  operating  in  the  manner  of  an 
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Archimedian  or  spiral  drill.  In  that  case  it  is 
not  always  necessary  that  the  shaft  proper  of 
the  screw-driver  is  guided  within  the  holder. 
This  shaft  may  sometimes  be  surrounded  by  a 
casing  or  shell  containing  the  mechanism  of  the 
screw-driver  in  which  case  this  shell  may  be 
guided  within  the  holder. 

By  substituting  a  striker  pin  for  the  screw- 
driver, the  implement  according  to  the  invention 
may  be  used  for  driving  in  wire  nails  and  the 
like.  This  is  shown  in  Figure  4,  in  which  such 
nail  is  indicated  at  10.  The  striker  pin  II  is 
provided  with  a  working  portion  12,  having  a 
flat  end  face  engaging  the  head  of  the  nail,  and 
with  an  enlarged  portion  15,  the  lower  end  of 
which  is  tapered  to  match  the  taper  of  the  lower 
portion  of  the  bore  of  the  holder.  At  the  upper 
end  the  striker  pin  II  carries  a  striker  head  16. 

Figure  4  also  shows  how  the  implement  ac- 
cording to  the  invention  may  be  combined  with 
a  magazine  for  screws,  nails  etc.  This  magazine 
is  formed  by  a  flat  housing  13  open  at  one  side 
and  attached  to  the  holder  I  in  such  a  manner 
that  this  open  side  coincides  with  the  opening 
4  which  as  in  the  embodiment  shown  in  Figures 
1  and  3  is  provided  in  the  wall  of  the  tubular 
holder  I.  The  back  of  the  housing  13  is  down- 
wardly inclined  towards  the  wall  of  the  holder. 


At  the  top,  the  housing  is  provided  with  an  open- 
ing 14  for  inserting  the  fastening  elements,  in 
this  case,  the  nails  10  in  upright  position,  point 
downwards,  into  the  magazine,  the  shape  of  the 
.")  magazine  being  such,  that  the  nails  are  held 
in  this  position  as  long  as  the  opening  of  the 
magazine  is  opturated  by  the  enlarged  portion 
1 5  of  the  striker  pin  II,  or  of  the  shaft  of  the 
screw-driver  as  the  case  may  be.    Upon  the 

10  striker-pin  or  screw-driver  being  withdrawn,  so 
that  the  enlarged  portion  15  clears  the  slot  4,  a 
nail  or  screw  as  the  case  may  be,  slips  through 
the  slot  and  falls  down  into  the  lower  end  of  the 
bore  of  the  holder,  so  that  it  may  be  driven  in, 

15  in  the  manner  described,  either  by  advancing  the 
striker  pin  until  it  rests  upon  the  head  of  the 
nail  and  striking  the  head  16  of  such  pin  with  a 
hammer,  or  by  finding  the  slot  of  the  screw- 
head  with  the  edge  of  the  screw-driver  and  turn- 

20  ing  the  screw  in  the  ordinary  manner.  During 
this  operation  the  magazine  is  again  closed  by 
the  enlarged  portion  15. 

If  desired  the  implement  may  be  provided  with 
a  hand-protector,  for  instance  to  be  attached 

05  to,  or  associated  with  the  screw  plug  6,  a  wooden 
grip  etc. 
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The  present  invention  relates  to  a  method  of 
producing  highly  wear-resistant  rails. 

The  increase  in  traffic  density,  travelling  speed 
and  axle  pressure  in  connection  with  most  rail- 
roads and  tramways  which  pressure  particularly 
in  the  last  20  years  had  to  be  used  to  maintain 
competitive  such  means  of  traffic  were  accom- 
panied by  a  permanently  increasing  need  of  rails 
of  a  high  quality  and  of  a  high  resistance  to  wear. 
After  many  failures  the  most  various  qualities  of 
wear-resistant  rails  were  developed. 

With  regard  to  the  wear  resisting  property 
rails  showing  the  martensite  texture  and  com- 
pound steel  rails  are  best.  Disadvantages  of  the 
hitherto  known  wear-resistant  rails  are  the  large 
production  risk  and  the  high  costs  caused  there- 
by, or  even  a  not  sufficient  resistance  to  wear. 

The  great  need  of  cheap  wear-resistant  rails 
may  be  gathered  from  the  many  debates  which 
were  held  at  International  Sessions  and  which 
were  directed  to  such  rails  without,  however,  suc- 
ceeding in  satisfying  the  hitherto  existing  need 
of  a  wear-resistant  rail  which  may  continuously 
be  produced  in  steel  plants  as  well  as  in  rolling 
mills  with  the  use  of  simple  means  and  without 
special  preparations  and  the  production  costs  of 
which  are  low. 

In  summary,  it  could  be  said  that  the  following 
demands  should  be  required  of  wear-resistant 
rails: 

(1)  Normal  production  in  a  steel  plant; 

(2)  Normal  rolling  property  in  a  rolling  mill 
in  the  same  manner  as  with  carbon  steel  rails; 

(3)  High  safety  against  fracture,  even  at  frost; 

(4)  At  least  a  wear-resisting  property  suffi- 
ciently high  relatively  to  the  costs  with  regard 
to  a  normal  carbon  steel  rail  having  a  C-content 
of  about  0,50%  and  1%  manganese; 

(5)  No  essential  higher  costs  of  manufacture 
than  occurring  with  the  production  of  carbon 
steel  rails. 


Starting  from  these  considerations  the  present 
invention  relates  to  a  rail  of  high  resistance  to 
wear  which  fully  suffices  the  above  mentioned 
requirements.    The  invention  consists  in  using, 

5  for  the  production  of  highly  wear  resisting  rails, 
an  iron-manganese-silicon-base-alloy  known  per 
se  and  having  a  C-content  of  0.35  to  1,0% ,  a  Mn- 
content  of  1,3  to  2,0%  and  a  Si-content  of  0,5  to 
1,5%.    After  termination  of  the  rolling  opera - 

10  tion,  cooling  of  the  finished  rail,  still  having  the 
rolling  temperature,  is  effected  in  such  a  manner 
that  a  hardening  texture  between  the  sorbitic  to 
the  martensitic  state  occurs,  whereupon,  for  the 
purpose  of  removing  inner  stresses  as  far  as  pos- 

15  sible,  cooling  is  retarded  at  a  temperature  of 
about  620°  C,  for  instance,  by  embedding  in  sand. 

The  above  mentioned  base  alloy  further  may 
contain  known  additions  of  chromium,  molyb- 
denum, vanadium  and  the  like  within  normal 

20  limits. 

Example 

An  iron-manganese-silicon-base-alloy  contain- 
ing 0,62%  C,  1,87 %  Mn  and  0,69%  Si  and  normal 
25  amounts  of  S,  P  and  impurities  had  been  used 
to  produce  rails.  These  rails  showed  a  tensile 
strength  of  109,1  kg/mm2  and  an  elongation 
of  9%. 

The  rails,  after  having  been  embedded  in  snow 
30  and  subjected  to  frost  during  a  whole  night,  were 
cold  bent  at  a  radius  of  32,5  m  and  cold  buckled 
as  is  usual  in  connection  with  wing-rails  without 
a  fracture  being  caused. 

The  rails  were  built  in  at  places  of  highest 
35  traffic  in  a  curve  having  a  radius  of  150  m  at 
12  o/oo  slope,  whereby  wearing  values  were  ascer- 
tained equal  to  those  of  the  best  known  most 
expensive  rails  of  high  resistance  to  wear. 


-in 
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The  present  invention  relates  to  a  process  of 
preparing  coatings  fast  to  water  and  rubbing  and 
the  materials  thus  obtained. 

It  is  known  that  it  is  possible  to  apply  on  ma- 
terials of  fibrous  structures  such  as  leather,  arti- 
ficial leather  pasteboard,  vulcanized  fiber,  tightly 
woven  fabrics  and  similar  materials  coatings  from 
albuminous  substances,  for  instance,  albumin  or 
casein,  containing  pigments  or  dyestuffs,  softeners 
such  as  Turkey  red  oil  and,  if  desired,  resins  such 
as,  for  instance,  shellac.  These  coatings,  how- 
ever, are  not  fast  to  water  and  to  rubbing.  Their 
fastness  properties  may  be  improved  by  treating 
them  with  formaldehyde.  For  many  purposes, 
however,  even  this  improved  fastness  is  not  suffi- 
cient. Moreover,  also  coatings  from  water-sol- 
uble cellulose  compounds  or  artificial  resins,  after 
treatment  with  formaldehyde,  have  only  an  in- 
complete fastness  to  water  and  to  rubbing.  A 
further  disadvantage  of  this  process  lies  in  the 
fact  that  the  working  with  aqueous  formaldehyde 
solutions, — especially  in  case  a  spraying  appara- 
tus, much  favoured  in  practice,  is  used — is  very 
irksome  on  account  of  the  penetrating  smell  of 
formaldehyde. 

Now,  we  have  found  that  coatings  fast  to  water 
and  to  rubbing  are  obtained  on  materials  of 
fibrous  structure,  especially  leather,  artificial 
leather,  pasteboard,  vulcanized  fiber,  tightly 
woven  fabrics  by  applying  coatings  of  albuminous 
substances,  water-soluble  cellulose  compounds  or 
water-soluble  artificial  resins  containing,  if  de- 
sired, pigments,  dyestuffs,  softeners  and  resins 
on  the  said  materials  and  treating  the  materials 
thus  coated  with  compounds  of  the  general  for- 
mulae: 


Ri-NH-CO-N 


M 


CHj 


CHi 


or 


H2C  CH2 

|\  /| 
N-C  O-NH-Ei-NH-C  O-N 

1/  \ 
HjC  CHi 

wherein  Ri  and  R2  stand  for  aliphatic  or  car- 
bocyclic  radicals,  or  a  homologue  or  derivative 
thereof. 

There  are  particularly  used  compounds  in 
which  Ri  represents  an  aliphatic  or  cycloaliphatic 
radical  of  low  molecular  weight,  for  instance,  the 
chlorethyl  or  cyclohexyl  radical  and,  furthermore, 
compounds  in  which  Rz  stands  for  a  bivalent 
alkylene  radical,  for  instance,  the  tetramethylene 


radical,  the  hexamethylene  radical,  the  octa- 
methylene  radical  or  a  cycloalkylene  radical  such 
as 

CHt 

/ 


Lu 


40 


45 


50 


-CHs 
\ 

-CH  CH- 
\  / 
CUj-CUa 


or  a  phenyl ene  radical  such  as 


The  compounds  which  come  into  question  are 
obtained  from  the  corresponding  isocyanic  or  di- 
isocyanic  esters  by  reaction  with  ethylene  imine. 
By  using  instead  of  ethylene  imine  propylene 
imine,  butylene  imine,  dodecylene  imine,  phenyl- 
ethylene  imine  or  an  analogous  imine  compound 
there  are  obtained  homologues  of  the  compounds 
illustrated  above  by  formulae. 

The  process  of  the  present  invention  is  carried 
out  by  first  applying  in  the  usual  manner  coat- 
ings on  materials  of  fibrous  structure.  There  may 
be  used  albuminous  substances  such  as  egg  albu- 
min, casein,  blood  or  water-soluble  cellulose  de- 
rivatives, such  as  methyl  cellulose,  hydroxyox- 
ethylmethyl  cellulose,  salts  of  the  cellulose  gly- 
colic  acid  obtained  by  reaction  of  cellulose  sodium 
with  chlorcacetic  acid,  or  the  like.  The  coatings 
may  also  be  prepared  from  water-soluble  artifi- 
cial resins,  for  instance  water-soluble  polymeriza- 
tion products,  especially  from  polyvinyl  alcohol 
and  the  derivatives  thereof  which  are  still  sol- 
uble in  water,  from  salts  of  polymerization  prod- 
ucts containing  acid  groups  such  as  sodium  poly- 
acrylate,  and  from  interpolymers  containing  car- 
boxylic  acid  groups  such  as  the  interpolymer 
from  crotonic  acid  and  vinyl  acetate,  further- 
more, from  the  saponification  products  from  in- 
terpolymers of  maleic  anhydride  and  other  ole- 
finic  compounds  such  as  styrene,  vinylbutylether 
or  the  like.  It  is  also  possible  to  add  to  the  coat- 
ing agents  which  may  be  applied  in  admixture 
with  each  other  colored  or  uncolored  pigments 
of  inorganic  or  organic  nature  as  well  as  dye- 
stuffs.  Softening  agents,  resins  or  like  sub- 
stances may  also  be  added  in  the  usual  manner. 

The  coatings  may  be  applied  to  the  material 
of  fibrous  structure,  for  instance  leather,  in  one 
or  more  stages.  It  is  also  possible  to  apply  first  a 
so-called  coating  color  and  then  a  finish.  After 
application  of  each  of  the  several  coats  or  when 
the  coating  is  finished,  the  material  is  treated  ac- 
cording to  the  prevent  invention  with  the  above 
mentioned  mono-  or  di-urea  derivatives  in  order 
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to  obtain  a  good  fixation  of  the  coatings  on  the 
material  of  fibrous  structure.  The  thus  treated 
material  is  then  finished  as  indicated  more  par- 
ticularly In  the  examples. 

The  coatings  obtainable  by  the  present  inven- 
tion are  distinguished  by  a  very  good  fastness. 
For  instance,  a  coating  obtained  by  means  of 
casein  and  hardened  with  formaldehyde  or  a 
substance  yielding  formaldehyde,  such  as  methyl - 
olformamide,  when  rubbed  with  a  moist  flap  will 
be  rubbed  off  to  a  considerable  extent.  In  case 
the  coating  is  colored,  the  color  will  disappear  or 
change  its  shade  at  places  on  rubbing.  Contrary 
thereto,  the  coatings  obtained  by  the  after- 
treatment  according  to  the  present  invention  are 
entirely  fast  to  rubbing  off.  Moreover,  the  com- 
pounds used  are  completely  odorless  whereas  the 
working  with  foldmaldehyde  often  involves  dis- 
advantages. 

The  following  examples  illustrate  the  inven- 
tion: 

(1)  A  water-soluble  coating  for  leather,  that 
is  to  say  a  coating  color,  is  prepared  as  follows: 

Grams 

Casein   15 

Red  iron  oxide  20 

The  dvestuff  Nr.  296  (Schultz,  Farbstofftabel- 

len,  7th  ed.  1931)   5 

Turkey  red  oil  (50%)  20 

Ammonia  (25%)   4 

are  ground  with  addition  of  water  to  form  a  uni- 
form paste  and  finally  the  whole  is  made  up  with 
water  to  1000  grams.  This  coating  color  is  ap- 
plied by  means  of  a  brush  or  a  spray  gun  on 
chrome-tanned  calf  which  has  been  prepared  in 
the  usual  manner  for  finishing.  If  desired,  sev- 
eral coatings  of  the  same  mixture  may  be  applied 
with  intermediate  drying  until  the  material  is 
sufficiently  covered.  Subsequently  a  finish  of  the 
following  composition  is  applied: 

Grams 

Egg  albumin  solution  (10%)  100 

Casein  solution  d0%)  100 

Fresh  beef  blood  which  has  been  passed 
through  a  sieve   50 

made  up  with  water  to  1000  grams.  Ater  the 
drying  of  the  coating,  the  leather  is  glazed  and 
sprayed  with  a  solution  of  5%  strength  of  the 
following  compound: 

H.C  CHj 

\  /I 

N.CO.NU(CH!)i\H.CO.X 
H  (/  CHj 

The  leather  is  again  dried  and  ironed.  The  coat- 
ing on  the  leather  has  a  very  good  fastness  to 
rubbing  and  to  water  which  is  essentially  better 
than  that  of  a  coating  treated  with  a  formalde- 
hyde solution  of  10%  strength. 

(2)  A  coating  for  artificial  leather  (leather  of 
fibrous  structure)  is  prepared  from  the  following 
mixture : 

Grams 

Methyl  cellulose  solution  (5%)   80 

An  aqueous  solution  of  15%  strength  of  a 
salt  of  an  interpolymer  from  styrene  and 

maleic  anhydride   20 

Turkey  red  oil  (50%)   12 

Sulfonated  neat's-foot  oil   2 

Titanium  white  125 

The  mixture  is  uniformly  ground  to  form  a 

paste  while  water  Ls  added;  the  whole  is  then 

made  up  with  water  to  1000  grams  and  applied 
as  indicated  in  example  1. 


10 


l.-) 


20 


30 


The  following  mixture  is  used  for  finishing: 

Grams 

Methyl  cellulose  (5%)  30 

A  solution  of  20%  strength  of  a  salt  of  an  in- 
terpolymer from  vinylbutylether  and  maleic 

anhydride  70 

Turkey  red  oil  (50%)   4 

Sulfonated  neat's-foot  oil  Vz 

made  up  with  water  to  1  liter. 

The  finished  material  is  hardened  with  a  solu- 
tion of  5%  strength  of  the  following  compound: 

CH, 


40 


\ 

N-CO- 

/ 
H, 


N  H-  ( C II)  ■  s-.N  H-CO-X 


Cn, 


dried  and  glazed.  If  a  high  gloss  is  desired,  a 
second  coating  of  the  same  composition  may  be 
applied  whereupon  the  material  is  hardened 
again  and  glazed.  The  coat  is  very  fast  to  rub- 
bing and  to  water. 

(3)  A  colored  coating  to  be  applied  on  paste- 
board is  prepared  as  follows: 

Grams 

Egg  albumin  solution  of  15%  strength  100 

A  solution  of  shellac  and  borax  of  10% 

strength   10 

Turkey  red  oil  of  50%  strength   30 

A  wax  emulsion  of  10%  strength   10 

The  dyestuff  Nr.  86  (Schultz,  Farbstofftabel- 
len,  7th  ed.  1931)   8 

are  ground  to  a  paste  with  addition  of  water;  the 
whole  is  then  made  up  with  water  to  900  grams. 
;.3  Shortly  before  use  100  grams  of  a  solution  of  5% 
strength  of  the  compound 

H,r  en, 

\  /| 
x— co— xn— (cn2>,-xu— co-x 

/  \l 

CH, 


UjC 

are  added. 

The  color  mixture  is  applied  to  the  material  by 
means  of  a  brushing  or  dyeing  machine  or  a 
spraying  apparatus.  In  order  to  obtain  a  suffl- 
J  cient  covering,  several  coatings  may  be  applied 
with  intermediate  drying.  In  case  an  especial 
gloss  is  desired,  the  material  may  be  after-treat- 
ed with  the  following  finish : 

50  Grains 

Egg  albumin  solution  (15%)  100 

A  solution  of  shellac  and  borax  (10%  )   10 

Turkey  red  oil  (50%)   5 

made  up  with  water  to  1000  grams. 
5j     The  material  thus  coated  is  sprayed  with  a  so- 
lution of  5%  strength  of  the  compound  named, 
dried  and  the  pasteboard  is  ironed  and  calen- 
dered. 

(4)  A  colorless  coating  fast  to  water  and  to 
60  rubbing  is  obtained  on  leather  tanned  with  a  veg- 
etable tanning  agent  by  applying  the  following 
mixture : 

Grams 

Casein  solution  (10%)  50 

60  A  solution  of  20 %  strength  of  a  salt  of  an 
interpolymer   from   vinylbutylether  and 
maleic  anhydride   50 

diluted  with  water  to  750  grams. 

70  The  coating  may  be  applied  by  means  of  a 
sponge,  a  plushboard  or  with  the  aid  of  a  spray 
gun  and,  if  desired,  the  application  may  be  re- 
peated twice  or  three  times.  After  drying,  the 
leather  is  glazed  and  sprayed  with  the  solution 

75  mentioned  in  example  1.    A  solution  of  5^ 
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strength  of  cyclohexylethylene  urea  may  also  be 
applied. 

The  finish  remains  glossy  even  if  it  is  rubbed 
with  a  dry  or  moist  flap. 

(5)  A  solution  of  10%  strength  of  the  am-  5 
monium  salt  of  an  interpolymer  from  95  parts  by 
weight  of  polyvinylacetate  and  5  parts  by  weight 
of  crotonic  acid  is  applied  on  tightly  woven  fabric 
by  means  of  a  pencil,  a  brush  or  with  the  aid  of 

a  spray  gun.   If  desired,  several  coats  may  be  10 
given.   After  drying,  the  coat  is  sprayed  with  the 
solution  mentioned  in  example  1. 

Finally,  the  material  is  ironed  or  calendered; 
the  coat  is  stable  against  the  action  of  moisture. 

(6)  Vegetable-tanned   calf  which  has  been  ;., 
dyed  in  known  manner  according  to  the  brush- 
ing-on  method  with  aniline  colors  is  finished  with 

a  coating  color  of  the  following  composition: 

Grams 


A  solution  of  5%  strength  of  hydroxethyl-  -'>' 

methyl  cellulose   100 

Turkey  red  oil   3 

Glycerol   2 

The  dyestuff  Nr.  86  (Schultz,  Farbstofftabel- 

len,  7th  ed.)   15  2j 

Water   30 


Instead  of  a  solution  of  hydroxethylmethylcel- 
lulose  a  solution  of  5%  strength  of  a  salt  of 
cellulose  glycolic  acid  may  be  used. 

The  coating  color  is  applied  twice  by  means  of  ' 
a  plush-board  or  a  spray-gun.    After  drying,  the 
coat  is  sprayed  with  the  solution  mentioned  in 
example  1.   Finally,  the  following  finish  is  ap- 
plied :  ' 

Grams  "° 


A  solution  of  5%  strength  of  hydroxethyl- 

methylcellulose  200 

Milk   50 

Fresh  beef  blood  which  has  been  passed 
through  a  sieve   50 


the  whole  being  made  up  with  water  to  1000 
grams. 


After  drying,  the  finish  is  glazed,  ironed  or 
calendered.  The  coat  has  a  vivid  shade,  has  a 
good  gloss  and  a  very  good  fastness  to  water. 

(7)  A  coat  for  vulcanised  fiber  which  is  fast  to 
water  is  prepared  as  follows : 

Grams 

A  solution  of  10%  strength  of  a  highly  vis- 


cous polyvinyl  alcohol   100 

Glycerol    4 

Soot   7 

Water   39 


This  mixture  is  applied  several  times  on  the 
material  with  the  aid  of  a  spray  gun  until  it  is 
sufficiently  coated;  it  is  then  dried  and  sprayed 
with  the  solution  mentioned  in  example  2.  Fi- 
nally a  colorless  finish  of  the  following  composi- 
tion is  applied: 

Grams 


A  solution  of  10%  strength  of  a  highly  vis- 
cous polyvinyl  alcohol   150 

A  casein  solution  (10%)   100 

Glycerol,  the  whole  being  made  up  with 

water  to  1000  grams   5 


After  drying,  the  material  is  ironed  or  calen- 
dered. 

(8)  On  colored  alum-tawed  goat  skins  the  fol- 
lowing finish  is  applied: 

Grams 

A  solution  of  10%   strength  of  sodium 


polyacrylate   100 

Turkey  red  oil   5 

Talcum   25 

Water   170 


After  drying,  the  solution  of  the  hardening 
agent  mentioned  in  example  3  is  sprayed  on  the 
material,  subsequently  the  same  finish  is  once 
more  applied  and,  after  drying,  plushed. 

The  coat  has  a  mild  feel  and  a  good  fastness  to 
water. 

WALTER  PENSE. 
HERBERT  BESTIAN. 
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The  invention  relates  to  a  process  of  producing 
sulphurous  powders  distinguished  by  a  particular 
deep  action.  It  is  known  that  powders  containing 
sulphur  are  excellently  suitable  for  many  pur- 
poses, for  example  for  cosmetic  purposes  or  also 
for  dermatopathic  purposes,  as  for  example  for 
treating  comedones,  acne,  folloculitis.  The  sul- 
phur powders  employed  for  this  purpose,  usually 
contain  the  sulphur  as  an  admixed  constituent 
in  inorganic  form,  and  therefore  the  action  of 
these  powders  is  limited,  since  primary  sulphur  in 
crystalline  or  colloidal  form  cannot  penetrate 
the  adipose  epiderm. 

Other  powders  containing  sulphur  are  known 
in  which  the  sulphur  is  present  as  an  organic 
water-soluble  sulphur  compound,  but  these  pow- 
ders too  are  not  satisfactory,  since  the  water- 
soluble  sulphur  compounds  are  likewise  uncapable 
of  penetrating  the  adipose  epiderm. 

According  to  the  invention,  it  is  proposed  to 
produce  a  sulphurous  powder  by  incorporating 
sulphurous  conversion  products  of  cholesterines 
or  compounds  or  substances  containing  choles- 
terines, such  as  wool  fat,  wool  wax,  or  the  like, 
i.  e.  fat-soluble  sulphur  compounds  capable  of 
readily  penetrating  the  epiderm,  such  a  powder 
being  distinguished  by  a  particular  deep  action. 

The  powder  is  produced  by  thoroughly  triturat- 
ing or  grinding  the  usual  powder  constituents, 
such  as  talcum,  starch,  bolus  alba,  etc.,  with  the 
sulphurous  conversion  products  of  cholesterines 
etc.  mentioned  above,  so  that  the  individual  parti- 
cle is  provided  with  an  exceedingly  thin  coating 
of  these  sulphur  compounds. 

Such  compounds  can  be  produced  by  heating 
cholesterines  or  mixtures  of  substances  contain- 
ing cholesterines,  such  as  wool  fat  or  wool  wax, 
with  sulphur  or  substances  giving  off  sulphur,  in 
which  it  is  preferable  to  employ  solvents  or  dilu- 
ents, such  as  alcohol,  gasoline,  benzene,  glycerine, 
and  the  like,  and  to  use  higher  reaction  tempera- 
tures (200  to  220  degrees  Celsius.) 

The  fat-soluble  products,  produced  in  this  re- 
action, which  are  distinguished  by  their  deep  ac- 
tion, and  especially  distinguished  by  an  approxi- 
mately 50%  higher  iodine  valency  and  a  par- 
ticularly pronounced  reducing  and  oxidizing  ca- 
pacity, whose  chemical  nature  could  not  be  ascer- 
tained so  far,  may  be  termed  as  particularly 
valuable,  since  the  especially  favourable  action  of 
the  sulphur  is  combined  with  the  skin-nourishing 
properties  of  the  cholesterines. 


Now,  if  powder  particles,  which  may  be  pro- 
vided in  known  manner  and  by  suitable  mixing 
methods  with  an  exceedingly  thin  fat  coating, 
are  mixed  with  the  cholesterine-sulphur  com- 
pounds by  thorough  trituration,  if  necessary  in 
heat,  the  powder  constituents  are  surrounded  by 
a  correspondingly  thin  coating  which,  when  the 
powder  is  applied  to  the  skin,  slightly  rubbing  or 
massaging,  is  immediately  absorbed  by  the  skin. 

As  the  sulphur  compounds  mentioned  above 
have  a  fatty  nature,  a  resorption  by  the  body  is 
not  likely,  since  fatty  products  are  scarcely  or  not 
at  all  capable  of  mixing  with  the  serous  liquid 
of  the  lymphatic  ducts  in  the  acanthous  layer 
(rete  Malpighi) .  The  deep  acting  organic  sul- 
phur, which  owing  to  its  properties  may  be  termed 
as  biologically  active  and  which  in  the  present 
case  is  communicated  to  the  skin  by  means  of  the 
powder  in  a  particularly  fine  distribution,  after 
having  entered  to  certain  depth  of  the  skin, 
can  therefore  only  become  effective  in  this  place, 
which  ascertainment  is  of  special  importance  in 
view  of  the  purpose  to  be  served  in  the  skin  by 
the  sulphur. 

Example  1 

400  g  of  wool  wax  containing  principally  choles- 
terines are  mixed  in  heat  with 
100  g  of  precipitated  sulphur.  To  this  are  added 
300  g  of  glycerine. 

Then,  the  entire  substance  is  heated  on  a  sand 
bath  to  210  degrees  C.  while  being  constantly 
stirred.  The  temperature  is  kept  constant  for  Vz 
hour,  whereupon  the  substance  is  left  to  cool 
while  being  stirred.  The  cold  substance  is  taken 
up  with  carbon  tetrachloride  and  the  solution 
is  filtrated  off  the  not  solved  or  not  combined 
sulphur.  The  resulting  product  (yield  420  g)  con- 
tains 11.7%  of  sulphur,  partly  solved  and  partly 
combined. 

Example  2 

6.7  g  of  isocholesterine  are  mixed,  as  stated  in 

example  1,  with 
2.1  g  of  sulphur  and 
45  40  g  of  glycerine 

and  heated  and  left  to  cool.  When  cold,  the  sub- 
stance is  taken  up  with  ether  and  the  solution 
is  filtered  off.  After  the  residue  obtained  (7.7  g) 
50  has  dried,  there  remains  a  resinous  glass-clear 
solid  substance  containing  12.4%  of  sulphur. 

HERBERT  FIEDLER. 
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The  invention  relates  to  a  device  for  influ- 
encing— particularly  for  reducing — the  initial 
stability  of  marine  craft.  The  initial  stability  of 
a  ship  being  designed  to  withstand  the  most  un- 
favorable meterological  and  nautical  conditions  5 
is  not  suited  for  medium  or  smooth  seas,  as  the 
motions  of  the  ship  according  to  the  respective 
conditions  of  resonance  may  be  unpleasantly  felt, 
for  the  greater  the  initial  stability,  i.  e.  the 
greater  the  metacentric  height  of  the  ship,  the  10 
shorter  is  the  period  of  the  ship's  own  (rolling) 
motions  and  hence,  the  shorter,  sharper  and 
harder  are  they  felt  to  be.  It  is  therefore  the 
endeavor  of  ship's  constructors  to  find  a  device 
by  which  the  values  of  the  initial  stability  and  15 
therefore  the  rolling  period  of  the  vessel  may  be 
influenced. 

It  is  already  known  that  the  initial  stability  of 
ships  may  be  reduced  by  means  of  freely  mov- 
able liquid  masses.  Tanks  used  for  this  purpose  20 
are  called  stability  reducing  tanks  (Labilitats- 
tanks).  As  soon,  however,  as  a  vessel  provided 
with  such  partly  filled  tanks  starts  to  roll,  the 
liquid  in  the  tanks  starts  rolling  likewise.  This 
results  in  a  relative  displacement  of  the  phases  25 
of  the  ship's  motions  and  of  the  motions  of  the 
tank  water  which  in  a  state  of  resonance  reach 
the  amount  of  90°;  such  a  tank  operates  "dy- 
namically." It  has  thus  changed  its  properties 
and  becomes  a  Frahm  "rolling  tank."  In  order  30 
to  meet  this  emergency  it  has  been  proposed  to 
provide  dampening  partitions  in  the  tank,  but 
through  the  dampening  the  effect  is  correspond- 
ingly reduced,  while  in  spite  of  the  dampening 
a  certain  phase  displacement  remains.  Such  a  35 
tank  therefore  only  represents  a  part  solution, 
which,  in  consequence  of  its  uncertain  phase  in 
case  of  disturbances,  may  be  connected  with  un- 
pleasant surprises. 

According  to  other  proposals  devices  operated  40 
either  manually  or  automatically  are  provided  for 
synchronizing  the  motional  phases  of  the  liquid 
and  of  the  rolling  of  the  ship.  In  these  proposals 
the  rolling  of  the  ship  is  referred  to  the  vertical 
(true  vertical)  relative  to  which  the  vertical  axis  45 
of  the  vessel  assumes  different  oblique  positions 
(rolling  angle).    The  synchronization  of  the 
phases  according  to  this  reference  system  cannot 
lead  to  a  favorable  solution  because  the  system 
is  based  on  conditions  prevailing  only  when  the  50 
vessel  is  artificially  set  rolling  in  a  calm  sea  and 
at  a  horizontal  water  surface.   In  the  open  sea, 
however,  when  the  waves  act  on  the  ship's  body 
the  conditions  are  essentially  different. 

The  present  invention  particularly  aims  at  im-  55 


proving  the  so-called  stability  reducing  tanks 
in  the  sense  referred  to.  It  is  based  on  the  fol- 
lowing perceptions.  Be  it  assumed  that  two 
pendulums  with  great  momentum  are  suspended 
on  an  axle  which  is  fixed  in  relation  to  the 
ship's  body  and  runs  in  something  like  the  longi- 
tudinal direction  of  the  vessel.  One  of  said 
pendulums  is  freely  movable  while  the  other  is 
continuously  urged  to  adjust  itself  in  the  direc- 
tion of  the  apparent  vertical,  i.  e.  in  the  direction 
which  is  the  resultant  of  all  forces  of  acceleration 
acting  on  the  ship.  The  apparent  vertical  pen- 
dulum suspended  on  the  fixed  axle  will  in  the 
following  be  termed  the  operative  apparent  ver- 
tical, because  its  mass  is  moved  relative  to  the 
ship  contrary  to  the  non-operative  apparent  ver- 
tical, the  mass  of  which  is  latent  while  the  point 
of  suspension  moves  on  a  circular  arc  which  is 
removed  from  the  center  of  oscillation  of  the 
pendulum  by  the  length  of  the  reduced  pendu- 
lum. A  well-balanced  freely  swinging  pendulum 
serves  to  dampen  the  rolling  movement,  i.  e.  it 
has  a  stabilizing  effect.  The  center  of  gravity  of 
the  liquid  masses  of  a  Frahm  "anti-rolling"  tank 
moves  in  accordance  with  the  mass  of  the  freely 
swinging  pendulum.  Thus  the  Frahm  anti-roll- 
ing tank  and  the  freely  swinging  pendulum  are 
equivalent  swinging  systems.  The  operative  ap- 
parent vertical  pendulum  with  a  great  momen- 
tum is  based  on  quite  a  different  principle.  Such 
a  pendulum  counteracts  the  stability,  i.  e.  it  re- 
duces the  initial  stability  of  the  vessel,  as  its 
mass,  though  actually  far  below  the  suspension 
point  yet  acts  as  if  arranged  at  the  suspension 
point  itself. 

Hence  according  to  the  invention  one  or  sev- 
eral operative  apparent  vertical  pendulums  hav- 
ing a  great  pendulous  momentum  or  pendulous 
mass  systems  equivalent  to  the  apparent  verti- 
cal pendulum  are  provided,  or,  alternatively, 
pendulous  power  systems  acting  on  the  vessel, 
the  reactionary  forces  of  said  power  systems  be- 
ing equivalent  to  the  pendulous  system  referred 
to. 

Any  moved  mass  may  be  regarded  as  an  equiv- 
alent system  to  the  apparent  vertical  pendulum 
provided  said  mass  is  moved  in  accordance  with 
the  movement  of  the  apparent  vertical  pendulum, 
i.  e.  that  the  velocity  of  the  movement  of  the 
center  of  gravity  is  phaselessiy  proportional  to 
the  angular  velocity  of  the  apparent  vertical. 
Such  a  system  may  also  be  characterized  as  hav- 
ing a  fictitious  point  of  suspension  whose  line  of 
communication  with  the  center  of  gravity  of  the 
masses  must  always  run  in  the  direction  of  the 
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straight  line  of  the  apparent  vertical.  A  sys- 
tem in  which  a  suitable  "point  of  suspension" 
of  a  movable  mass  has  been  found  which  together 
with  the  center  of  gravity  determines  a  straight 
line  running  in  the  direction  of  the  apparent 
vertical,  is  the  equivalent  of  the  operative  ap- 
parent vertical  pendulum  system.  Such  a  sys- 
tem more  particularly  is  one  in  which  a  mass 
of  constant  geometrical  form  moves  rhythmically 
along  a  straight  line  lying  transverse  to  the  lon- 
gitudinal axis  of  the  ship. 

Another  equivalent  system  to  the  apparent 
vertical  pendulous  system  consists  in  an  activated 
rolling  tank  in  which  the  movement  of  the  liq- 
uid is  controlled  in  a  certain  manner  and  in  such 
a  way  that  the  center  of  gravity  of  the  liquid 
masses  executes  the  movement  of  an  apparent 
vertical  pendulum.  Thus  the  pendulum  must 
move  in  such  a  way  that  the  line  of  communi- 
cation of  the  center  of  gravity  with  a  certain 
predetermined  fictitious  suspension  point  (tank 
water  metacenter)  points  in  the  direction  of  the 
apparent  vertical. 

A  tank  system  equivalent  to  the  operative  ap- 
parent vertical  pendulum  is  in  the  following  de- 
scribed as  a  static  tank  in  distinction  from  the 
dynamic  tank  which  is  equivalent  to  a  freely 
swinging  pendulum  and  in  which  the  center  of 
gravity  of  the  liquid  therefore  moves  in  the  same 
manner  as  the  freely  swinging  pendulum.  It 
now  becomes  apparent  why  as  already  mentioned 
the  solution  by  means  of  stability  reducing  tanks 
with  dampening  partitions  only  represents  a  part 
solution,  as  such  dampened  tanks  correspond 
to  a  dampened  freely  swinging  pendulum.  Such 
a  tank  therefore  is  something  between  a  dynamic 
and  a  static  tank  whilst  in  accordance  with  the 
invention  only  static  tanks  can  serve  to  success- 
fully reduce  the  initial  stability. 

It  follows  from  the  foregoing  that  any  anti- 
rolling  tank  serving  for  stabilizing  purposes  on 
account  of  the  freely  movable  liquid  masses 
swinging  about  the  longitudinal  axis  of  the  vessel 
may  be  used  as  stability  reducing  tank  by  suit- 
ably controlling  the  liquid  movement  in  depend- 
ence on  the  movements  of  an  apparent  vertical. 
In  such  a  controlling  arrangement  particular 
care  must  be  taken  that  the  liquid  movement  is 
in  entire  synchronism  with  the  velocity  of  the 
apparent  vertical  so  that  both  movements  always 
simultaneously  pass  the  zero  position  determined 
by  the  vertical  axis  of  the  ship.  Such  control 
may  be  effected  by  means  of  an  apparent  ver- 
tical. 

In  addition  the  amplitude  of  the  liquid  move- 
ment may  be  influenced  in  such  manner  that 
the  tank  may  act  like  an  operative  apparent  ver- 
tical at  any  amplitude;  the  stability  reducing 
effect  however  depends  on  the  amplitude,  as  it 
increases  with  an  increasing  amplitude.  With 
a  view  to  defining  the  amplitude  control,  refer- 
ence is  had  to  the  effective  tank  water  level. 
This  level  is  characterized  by  the  line  of  com- 
munication between  the  two  centers  of  gravity 
of  the  liquid  levels  in  the  two  tanks  or  by  the  ver- 
tical to  this  line  of  communication  which  is  at  the 
same  time  vertical  to  the  longitudinal  axis  of  the 
ship.  The  angle  formed  by  this  vertical  with 
the  vertical  axis  of  the  ship  may  be  designated 
by  \f/  and  the  angle  formed  by  an  apparent  ver- 
tical pendulum — for  instance  a  non-operative 
one — swinging  in  a  plane  vertical  to  the  ship's 
longitudinal  axis,  and  the  ship's  vertical  axis  be- 
ing designated  by  <p.  Now  the  tank  is  an  oper- 
ative apparent  vertical  pendulum  if 
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\i/=k.<p 

in  which  k  stands  for  a  positive  constant.  This 
equation  is  so  characteristic  that  it  might  define 
a  pendulous  mass  system  equivalent  to  an  oper- 
ative apparent  vertical  pendulum  instead  of  in- 
troducing a  fictitional  suspension  point.  In  or- 
der to  maintain  the  proportionality  between  v> 
and  if/  the  tank  is  also  activated  in  response  to 
the  amplitude  of  an  apparent  vertical  as  con- 
trolling element,  as  the  constant  k  is  also  de- 
termined by  the  ratio  between  the  apparent  ver- 
tical amplitude  and  the  tank  water  amplitude. 
A  mode  of  control  permitting  also  the  variation 
of  the  constant  k  may  be  termed  transmission 
control.  Ey  means  of  such  control  it  is  possible 
to  influence  the  amplitude,  or,  what  amounts 
to  the  same,  the  velocity  of  the  tank  water  move- 
ment in  order  to  suitably  adjust  the  amount  of 
reduction  of  the  initial  stability. 

The  case  of  fc=l  deserves  particular  attention. 
Here  the  effective  tank  water  level  always  swings 
with  the  apparent  vertical  horizon.  At  this  so- 
called  normal  transmission  the  tank  water  level 
(the  line  of  communication  between  the  centers 
of  gravity  of  the  tank  water  levels  in  the  two 
tanks)  will  adjust  itself  parallel  to  the  effective 
wave  slope,  i.  e.  in  the  apparent  vertical  hori- 
zon. As  in  such  a  case  only  a  pump  will  be  re- 
quired for  moving  the  tank  water,  said  pump 
overcoming  the  friction  between  the  liquid  and 
the  tank  walls,  particularly  in  the  overflow  chan- 
nel, and  the  inertia  of  the  tank  wa;er  relative  to 
the  horizon,  only  a  feeble  force  will  be  required. 
No  actual  action  of  lifting  quantities  of  water  or 
the  like  is  required  m  this  connection.  This  will 
be  necessary,  however,  if  the  effectiveness  is  to 
be  enhanced  or  weakened  by  artificially  decreas- 
ing or  increasing  the  amplitude  of  motion  (varia- 
tion of  the  transmission  ratio).  In  this  case  the 
control  is  likewise  effected  with  reference  to  an 
apparent  vertical,  while  a  different  proportional 
constant  between  the  apparent  vertical  and  the 
velocity  of  the  tank  water  movement  is  obtained 
as  compared  with  the  normal  transmission. 

In  the  following  a  more  detailed  description  is 
given  of  the  subject  matter  cf  the  invention  with 
reference  to  the  drawing  representing  a  cross 
section  of  a  ship's  body. 

The  embodiment  shows  a  stability  reducing 
tank  according  to  the  invention.  The  tank  is  U- 
shaped  and  consists  mainly  of  two  legs  I  and  I', 
respectively,  connected  by  a  water  overflow  chan- 
nel and  an  air  overflow  channel  2,  2',  respec- 
tively. A  propeller  serves  to  regulate  the  move- 
ment of  the  liquid  in  the  tank,  said  propeller  be- 
ing driven  by  an  electric  motor  0;  (3  denotes  an 
apparent  vertical  pendulum  already  known, 
which  is  suspended  with  the  axis  15  at  an  ad- 
justing segment  14. 

The  pendulum  can  only  move  within  narrow 
limits  relative  to  the  segment  14,  it  being  re- 
stricted by  stops  19  and  20.  The  adjusting  seg- 
ment, which  is  toothed  at  its  periphery,  is  turn- 
abie  by  means  of  a  worm  wheel  14'  about  an  axis 
15'  running  parahel  to  the  axis  15  and  being 
about  level  with  the  swinging  center  of  the  pen- 
dulum 13.  The  worm  wheel  is  driven  by  an 
electro-motoi  18,  the  current  circuit  of  which 
is  directed  and  closed  by  means  of  the  contacts 
19  and  20  via  the  pendulum  13  in  such  manner 
that  the  motor  adjusts  the  segment  in  such  a 
way  that  the  pendulum  13  is  freely  suspended 
between  the  contacts  in  the  direction  of  the  grav- 
itational force.  To  the  readjusting  apparatus  14 
there  is  connected  a  ratio  slide  26  with  two  level's 
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16  and  17.  The  movement  of  the  segment  14  is 
transmitted  to  this  slide  and  in  turn  imparted 
to  a  calculating  device  7  which  derives  from  the 
impulse  received  from  the  apparent  vertical  a 
controlling  impulse  for  the  correct  control  of  the 
tank  propeller.  The  latter  has  to  operate  at  an 
angular  velocity  proportional  to  the  angular  ve- 
locity of  the  worm  wheel  axle  14'.  The  control- 
ling impulse  is  conducted  to  a  jet  pipe  relay — 
well  known  per  se — via  the  conduits  II,  12,  said 
relay  displacing  a  tap  in  the  resistance  1 0  in  the 
circuit  of  the  motor  6.  If  the  calculating  device 
is  suitably  constructed,  the  motor  6  by  means  of 
the  pump  (propeller)  4  sets  the  tank  liquid  into 
the  desired  motion.  The  calculating  device  7  is 
primarily  designed  to  establish  synchronism  be- 
tween the  movements  derived  from  the  apparent 
vertical  and  the  movements  of  the  tank  water 
and  especially  to  maintain  such  synchronism 
even  in  the  face  of  variations  of  transmission. 
It  may  in  addition  serve  to  suitably  utilize  the 
amplitude  of  the  apparent  vertical  movement  for 
the  control  of  the  tank  water.  This  latter  may 
also  be  achieved  by  means  of  the  ratio  slide  26 
which  effects  a  variable  transmission  between  the 
apparent  vertical  and  the  jet  pipe  relay.  Thus, 
the  amplitude  of  the  apparent  vertical  movement 
may  be  likewise  utilized  by  displacement  of  the 
ratio  slide.  Instead  of  the  jet  pipe  relay  any 
kind  of  relay  may  of  course  be  used. 

In  accordance  with  the  invention  the  control 
of  the  tank  liquid  in  dependence  on  the  ampli- 
tude of  the  apparent  vertical  may  also  be  re- 
stricted to  a  certain  angular  range  to  be  adjusted 
according  to  the  circumstances.  In  this  instance 
the  ship's  stability  is  reduced  only  until  its  move- 
ments exceed  the  apparent  vertical  rolling  an- 
gle. When  the  latter  is  the  case  the  tank  switches 
itself  off  automatically.  Now  if  the  weather  con- 
ditions or  the  loading  conditions  of  the  ship 
should  call  for  an  increase  even  of  the  initial 
stability,  it  is  possible  either  over  the  whole  an- 


gular range  or  beginning  from  a  certain  set  pre- 
determined rolling  angle,  by  means  of  the  ratio 
slide  25  to  cause  the  tank  water  to  swing  syn- 
chronously in  opposition  to  the  wave  slope.  Ac- 

5  cordingly  the  constant  fc  becomes  a  negative 
value.  Through  this  swinging  motion  the  effec- 
tive center  of  gravity  of  the  ship  is  lowered 
whereby  the  effectiveness  of  the  initial  stability 
is  enhanced.  Finally  a  quick  closing  valve,  man- 

10  ually  or  automatically  operated  may  be  arranged 
in  one  of  the  overflow  channels  for  switching  off 
the  tank,  i.  e.  for  rendering  it  inoperative.  Such 
a  valve,  which  may  also  be  termed  an  "emer- 
gency brake,"  is  indicated  in  the  drawing  by 

15  the  numeral  5.    Although  here  the  increase  of 
the  initial  stability  of  the  ship  is  only  considered 
in  connection  with  the  stability  reducing  device, 
it  may  represent  an  important  feature  in  itself. 
Instead  of  an  ordinary  tank  one  may  use  a 

2o  tank  consisting  of  two  separate  containers  lo- 
cated in  the  bow  and  stern,  respectively,  each  of 
such  containers  communicating  with  the  water 
via  orifices  in  the  ship's  hull.  A  stability  re- 
ducing effect  may  likewise  be  obtained  by  such 

25  tanks  by  alternate  flooding  and  draining,  pro- 
vided this  is  done  in  a  certain  dependence  on 
the  apparent  vertical  movements. 

Finally,  pendulous  power  systems  may  be  pro- 
vided for  acting  upon  the  vessel  which  do  not 

30  themselves  refer  to  swinging  masses  but  the  re- 
actionary forces  of  which  are  equivalent  to  those 
of  the  mass  systems  controlled  according  to  the 
apparent  vertical.  To  this  category  belong  aperi- 
odic jet  pressure  stabilizers  operating  with  re- 

35  actionary  jet  pressure  as  for  instance  external- 
ly attached  Voith-Schneider  propellers  as  al- 
ready proposed  for  overcoming  rolling  move- 
ments. Such  systems  will  also  be  controllable  in 
dependence  on  the  angle  of  the  apparent  verti- 

40  cal  relative  to  the  vertical  axis  of  the  ship. 

CARL  VON  DEN  STEINEN. 


PUBLISHED  C.  VON  DEN  STEINEN  Serial  No. 

DEVICE  FOR  VARYING  THE  STABILITY 
MAY  11,   1943.  OF  MARINE  CRAFT  361,463 

Filed  Oct.  16.  1940 

BY  A.  P.  C. 


Published  May  11,  1943 


Serial  No.  362,519i/2 


ALIEN   PROPERTY  CUSTODIAN 

PRESSES 

Wilhelm  Schmitt,  Goppingren,  Germany;  vested  in 
the  Alien  Property  Custodian 

Application  filed  October  24,  1940 


My  invention  relates  to  improvements  in 
presses  such  as  metal  working  presses,  and  more 
particularly  in  presses  of  the  type  comprising  a 
frame,  a  blank  holder,  a  slide  or  ram  movable  on 
the  said  frame  for  exerting  pressure  on  a  blank 
placed  on  said  holder,  positive  driving  mecha- 
nism such  as  a  crank  or  cam  for  moving  said 
slide  or  ram,  and  a  fluid  pressure  cushioning  de- 
vice interposed  between  said  positive  driving 
mechanism  and  slide.  As  is  known  in  the  art 
the  objects  of  such  cushioning  devices  are,  first, 
to  permit  the  pressure  transmitted  to  the  slide 
or  ram  to  be  varied,  and,  second,  to  prevent  ex- 
cessive pressure  to  be  exerted  when  the  slide  or 
ram  meets  an  accidental  obstruction  or  the  re- 
sistance rises  for  other  reasons.  The  driving 
mechanism  is  constructed  so  as  to  be  capable  of 
a  certain  movement  relatively  to  the  slide  after 
the  slide  has  engaged  the  blank  for  exerting  pres- 
sure. This  construction  acts  as  a  safety  device 
preventing  destruction  of  the  press  or  its  driving 
mechanism  by  excessive  pressure.  Further  it  is 
valuable  in  such  presses  in  which  the  slide  re- 
mains under  pressure  for  a  certain  length  of  time 
after  it  has  arrived  at  the  end  of  its  working 
stroke.  In  such  presses  the  operation  of  the 
driving  mechanism  can  not  easily  be  interrupted 
exactly  in  the  end  position  of  the  slide,  and  by 
providing  the  cushioning  device  the  driving 
mechanism  may  continue  its  working  stroke  after 
the  slide  has  arrived  at  the  end  of  its  working 
stroke. 

One  of  the  objects  of  the  improvements  is  to 
provide  a  pressure-fluid  cushioning  device  which 
may  be  operated  by  fluid  under  comparatively 
low  pressure  such  as  is  ordinarily  at  hand  in  the 
work  shop,  and  with  this  object  in  view  my  in- 
vention consists  in  associating  a  pressure  increas- 
ing device  with  the  said  cushioning  device  which 
has  a  supply  of  a  fluid  of  comparatively  low  pres- 
sure, and  which  is  adapted  to  build  up  high  pres- 
sure within  the  cushioning  device. 

Another  object  of  the  improvements  is  to  pro- 
vide a  cushioning  device  in  which  the  fluid  is  nor- 
mally under  low  pressure,  and  the  said  pressure 
is  immediately  increased  so  far  as  is  needed  for 
transmitting  the  power  from  the  driving  mecha- 
nism to  the  slide,  when  the  slide  engages  the 
blank. 

Another  object  of  the  improvements  is  to  pro- 
vide a  cushioning  device  in  which  the  fluid  pres- 
sure is  automatically  released  when  it  rises  to 
an  upper  limit,  and  with  this  object  in  view  my 
invention  consists  in  providing  a  safety  valve  in 
connection  with  the  cushioning  device  which  is 
adapted  to  be  opened  by  the  said  pressure  trans- 
mitting device,  the  pressure  fluid  being  preferably 
conducted  into  a  storage  tank  from  which  it 
may  be  returned  into  the  cushioning  device. 

In  a  press  in  which  a  plurality  of  driving  mem- 


bers and  cushioning  devices  are  associated  with 
the  slide  I  provide  pressure  transmitting  and 
cushioning  devices  for  each  driving  member,  all 
the  cushioning  devices  being  connected  with  the 
5  same  storage  tank. 

Other  objects  of  the  improvements  will  appear 
from  the  following  description. 

For  the  purpose  of  explaining  the  invention 
an  example  embodying  the  same  has  been  shown 
10  in  the  accompanying  drawings  in  which  the  same 
reference  characters  have  been  used  in  all  the 
views  to  indicate  corresponding  parts.  In  said 
drawings. 

Fig.  1  is  an  elevation  showing  a  press, 

15  Fig.  2  Is  an  elevation  partly  in  section  and  on 
an  enlarged  scale  showing  the  reciprocating  slide 
and  the  cushioning  device  associated  therewith, 
Fig.  3  is  a  rear  elevation  of  the  said  slide,  and 
Fig.  4  is  a  top  plan  view  of  the  slide. 

20  For  the  purpose  of  explaining  the  invention  I 
shall  describe  the  same  as  embodied  in  a  press 
used  for  stamping  or  shaping  sheet  metal,  and 
more  particularly  in  the  slide  forming  a  part  of 
the  blank  holder.   But  I  wish  it  to  be  understood 

2g  that  my  invention  is  not  limited  to  the  embodi- 
ment in  the  press  shown  in  the  drawings,  and 
that  it  may  be  used  in  presses  of  any  type.  As 
is  known  in  the  art,  the  driving  mechanism  for 
the  said  slide  can  not  be  adjusted  with  such  ac- 

30  curacy  that  its  operating  members  arrive  in  the 
lower  dead  center  when  the  slide  is  in  position 
for  holding  the  blank,  and  the  said  driving  mech- 
anism will  be  arrested  either  before  or  after  its 
lower  dead  center.   If  the  driving  mechanism  is 

35  rigidly  connected  with  the  slide  or  blank  holder, 
the  blank  is  correctly  clamped  in  position  only 
when  the  blank  holder  is  arrested  exactly  in  the 
lower  dead  center  of  the  driving  mechanism.  If, 
however,  the  blank  holder  is  in  position  for  en- 

40  gaging  the  blank  before  or  after  the  driving 
mechanism  has  passed  its  lower  dead  center,  the 
blank  is  not  rigidly  held  in  position  and  there- 
fore it  is  crumpled  during  the  drawing  opera- 
tion.  Further,  the  parts  of  the  machine  are  en- 

45  dangered  by  excessive  pressure.  For  this  pur- 
pose cushioning  means  have  been  provided  in 
connection  with  the  blank  holder,  so  that  it  is 
not  necessary  to  throw  the  driving  mechanism 
out  of  operation  exactly  in  the  lower  dead  center. 

50  Referring  now  to  Fig.  1,  the  frame  of  the  press 
comprises  a  bed  70,  uprights  71  and  a  head  72. 
On  the  bed  70  a  bolster  plate  73  is  mounted,  and 
in  guide  ways  74  a  slide  76  is  mounted,  which,  as 
shown,  cooperates  with  a  blank  holder  placed  on 

:>.-)  the  bed  or  bolster  plate  for  gripping  the  blank 
of  sheet  metal.  The  slide  76  is  in  the  form  of  a 
rectangular  frame  as  will  be  described  herein- 
after and  internally  it  is  provided  with  guide 
ways  in  which  a  ram  or  punch  has  reciprocating 

60  movement.    This  ram  or  punch  and  the  die 
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placed  on  the  bolster  plate  do  not  form  a  part  of 
my  invention  and  therefore  I  have  not  illus- 
trated the  same  in  the  drawings. 

The  slide  76  is  adapted  to  be  reciprocated  by 
crank  mechanism  mounted  in  the  head  and  en- 
gaging the  slide  at  four  points  10,  1 1,  12  and  13. 
The  said  crank  mechanism  comprises  a  motor 
77,  a  belt  gearing  78,  and  gear  wheels  79,  80,  81 
and  82,  two  gear  wheels  82  being  fixed  to  two 
shafts  83.  On  the  said  shafts  83  eccentrics  84 
are  mounted  which  are  operatively  connected 
with  four  rods  85  slidable  in  bearings  86  mounted 
on  the  head  72. 

The  slide  76  consists  of  four  side  members  2,  3, 
4  and  5  cast  integral,  and  the  side  members  3 
and  5  are  provided  externally  with  guide  mem- 
bers 6  and  7  by  means  of  which  the  slide  is  guided 
in  the  uprights  71.  Internally  the  frame  mem- 
bers 3  and  5  are  provided  with  guide  members  8 
and  9  in  which  the  ram  is  guided. 

For  transmitting  the  reciprocating  movement 
of  the  crank  mechanism  to  the  slide  76  four  liq- 
uid pressure  cushioning  members  have  been  pro- 
vided which  are  similar  in  construction  and  only 
one  of  which  has  been  shown  in  detail  in  Fig.  2. 
As  shown  in  the  said  figure  the  said  cushioning 
member  comprises  a  cylinder  24  cast  integral 
with  the  side  member  2  of  the  slide  76  and  a 
piston  or  plunger  19  reciprocating  therein.  The 
said  plunger  is  formed  with  a  tubular  extension 
18  which  is  engaged  by  a  screw-threaded  rod 
14,  the  said  rod  being  adjustably  fixed  in  posi- 
tion within  the  tubular  extension  18  by  means  of 
nuts  20  and  21.  It  will  be  understood  that 
four  rods  14  are  provided  which  are  fixed  to  the 
rods  85.  The  plunger  19  is  formed  with  a  collar 
61  forming  a  shoulder  59,  and  within  the  cylin- 
der 24  there  is  a  sleeve  60  which  is  held  in  posi- 
tion by  means  of  screws  (not  shown) .  The  lower 
end  64  of  the  plunger  is  provided  with  packing 
material  65  held  in  position  by  means  of  a  ring 
25.  By  the  said  sleeve  60  and  collar  61  the  re- 
ciprocating movement  of  the  plunger  within  the 
cylinder  is  limited,  the  extent  of  the  reciprocat- 
ing movement  being  indicated  in  Fig.  2  by  the 
letter  a. 

To  the  bottom  part  of  the  cylinder  24  located 
between  the  ring  25  and  the  bottom  26  of  the  cyl- 
inder a  suitable  liquid  under  low  pressure  is  sup- 
plied through  a  pipe  27  which  is  connected  with 
a  storage  tank  29  fixed  to  the  member  2,  a  check 
valve  28  being  provided  between  the  said  tank 
and  the  cylinder  permitting  the  flow  of  the  liq- 
uid from  the  said  tank  to  the  cylinder  and  pre- 
venting the  back  flow  of  the  said  liquid. 

The  cylinder  is  connected  with  a  device  32  for 
building  up  pressure  within  the  liquid  supplied 
thereto,  and  the  said  device  consists  of  two  cyl- 
inders 34  and  15  of  different  diameters  cast  in- 
tegral with  each  other,  and  having  pistons  36  and 
37  reciprocating  therein,  the  said  pistons  being 
rigidly  connected  with  each  other  by  a  piston  rod 
35  formed  with  a  collar  38  adapted  to  be  seated 
on  the  wall  39  of  the  cylinders  34  and  1 5  for  lim- 
iting the  downward  movement  of  the  pistons. 
The  bottom  part  of  the  cylinder  15  is  connected 
with  the  pipe  27  by  a  branch  pipe  30,  and  the 
upper  cylinder  34  is  connected  with  a  suitable 
elastic  low  pressure  fluid  supply  through  a  pipe 
40,  the  said  pipe  including  a  reducing  valve  41. 
a  two-way  cock  42  and  a  pressure  gage  43,  so 
that  the  fluid  pressure  acting  on  the  piston  36 
may  be  adjusted  as  desired  by  means  of  the  re- 
ducing valve  41.  While  the  collar  38  bears  on 
the  wall  39  no  pressure  is  exerted  by  the  piston 


37  on  the  liquid  within  the  pipes  27,  39  and  the 
cylinder  24,  and  therefore  there  is  only  low  liq- 
uid pressure  within  the  said  parts  which  is  equal 
to  the  low  pressure  within  the  tank  29.  To  the 
5  tank  29  the  liquid  is  supplied  through  a  pipe  57 
from  a  suitable  low  pressure  liquid  supply  pro- 
vided in  the  work  shop. 

The  pipe  27  is  connected  by  a  pipe  31  with  a 
safety  valve  33  the  stem  of  which  is  connected  by 

10  a  pivotally  mounted  lever  49  and  a  connecting 
rod  43  with  an  electromagnet  47  which,  as  shown, 
is  fixed  to  the  wall  of  the  cylinder  34.  The  safe- 
ty valve  normally  closes  a  pipe  53.  51  connected 
with  the  tank  2S  and  permitting,  when  open,  the 

15  escape  of  the  pressure  liquid  from  the  cylinder 
24  and  the  pipe  27  to  the  tank  29. 

To  the  piston  36  a  rod  44  is  fixed  which  carries 
an  operating  member  45  in  position  for  acting  on 
a  switch  45,  the  said  switch  being  electrically 

20  connected  with  a  source  of  electric  energy  and 
the  electromagnet  47. 

Similar  means,  viz.  the  cylinder  24  and  its  pte- 
ton  19,  the  cylinders  34,  15  ?nd  their  pistons  36 
and  37,  anci  a  safety  valve  33  and  its  electro- 

05  magnet  47  are  provided  at  the  right  hand  side  of 
the  member  2  of  the  slide  in  connection  with 
the  part  13  thereof,  and  the  same  reference  char- 
acters have  been  used  to  indicate  corresponding 
parts.    However,  the  controll'ng  switch  45.  46 

30  may  be  dispensed  with,  and  it  has  been  shown 
only  in  connection  with  the  cylinder  34,  15  and 
the  pistons  36,  37  shown  at  the  left  hand  sde 
of  Fig.  2,  and  the  pipe  51  connected  with  the 
safety  valve  33  through  the  branch  p'pe  59  com- 

35  municates  with  the  same  tank  29. 

In  connection  with  the  rear  parts  1 1  and  1 2 
of  the  slide  rods  14,  connecting  members  18, 
plungers  19  and  cylinders  24,  and  also  devices 
32  for  building  up  pressure  have  been  provided, 

40  as  is  shown  in  Figs.  3  and  4.  The  said  parts  are 
connected  with  the  pipe  5i.  These  devices  and 
associated  parts  are  alike  in  structure  at  both 
sides  of  the  member  4,  and  the  same  letters  of 
reference  have  been  used  to  indicate  correspond- 

45  ing  parts,  so  that  only  one  of  the  sets  of  devices 
need  be  described. 

The  pipe  51  is  connected  with  a  safety  valve  52 
which  is  controlled  by  one  of  the  electromagnets 
47.    Further,  it  is  connected  by  a  branch  pipe  53 

00  including  a  check  valve  54  and  by  a  pipe  55  to 
the  cylinders  15  and  24.  It  appears  therefore, 
that  at  the  rear  side  of  the  slide  shown  in  Fig. 
3  the  cylinder  24,  the  device  34,  15  for  building 
up  pressure  and  the  safety  valve  33  are  connected 

55  through  the  pressure  pipe  53  with  the  check  valve 
54,  and  further,  the  safety  valve  33  is  connected 
through  the  pressure  pine  51  with  the  storage 
tank  29  located  at  the  front  side  of  the  press. 

The  storage  tank  29  has  a  supnly  of  a  suitable 
low  pressure  liquid  such  for  example  as  oil,  and 
its  object  is  to  supply  any  liquid  to  the  pipes  27, 
30,  31,  53,  51,  53,  and  55  and  the  cylinders  and 
valves  connected  therewith,  which  may  be  lost  by 
leakage  or  otherwise  in  the  course  of  the  cper- 

0-  ation  of  the  press,  and  further,  the  said  tank  is 
adapted  to  take  up  an}-  liquid  which  may  be  pressed 
from  the  cylinders  24  through  the  pipe  51. 

The  storage  tank  29  and  the  devices  32  are 
provided  with  safety  valves  57  and  58. 

70     The  operation  of  the  slide  is  as  follows: 

The  cylinders  24  are  filled  with  low  pressure 
liquid  from  the  tank  29  respectively  through  the 
check  valves  28.  the  pipes  27,  the  chetk  valves  54 
and  the  pipes  51  and  55.    Low  pressure  fluid  is 

75  supplied  to  the  cylinders  34  through  the  supply 
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pipes  40.  While  the  slide  76  is  in  retracted  po- 
sition and  no  pressure  is  exerted  thereby  on  the 
blank  holder,  the  pressure  within  the  cylinders 
24  is  small,  the  pistons  36  and  37  being  relieved 
of  the  pressure  within  the  cylinders  34  by  the  col-  5 
lar  38  being  seated  on  the  wall  39.  The  plunger 
19  is  in  the  position  shown  in  Fig.  2,  in  which  the 
shoulder  59  of  the  collar  61  engages  the  sleeve 
60.  The  same  conditions  are  maintained  while 
the  slide  descends,  and  afterwards  while  it  is  10 
moved  upwardly  by  the  crank  mechanism,  the 
said  slide  being  positively  retracted  by  the  collar 
61  engaging  the  sleeve  60. 

At  the  end  of  the  downward  stroke  the  slide 
76  bears  on  the  blank  and  presses  the  same  on  15 
the  blank  holder. 

The  spindles  14  have  been  set  in  the  connecting 
members  18  so  that  after  engaging  the  blank 
slide  76  continues  its  downward  stroke  a  slight 
distance  of  say  1  or  2  millimeters.    Thereby  pres-  20 
sure  is  built  up  within  the  liquid  contained  in  the 
cylinders  24,  because  the  said  liquid  can  not  es- 
cape into  the  tank  29  by  reason  of  the  check 
valves  28  and  54,  and  the  pistons  37  are  pressed 
downwardly  by  the  fluid  pressure  within  the  cyl-  25 
inders  34.    While  this  fluid  pressure  is  small  it 
is  transformed  into  high  pressure  within  the  cyl- 
inders 15  when  the  reaction  of  the  blank  holder 
on  the  slide  76  is  transmitted  through  the  liquid 
within  the  cylinders  24  and  to  the  cylinders  15,  ao 
and  the  collar  38  is  raised  from  its  seat  on  the 
wall  39.    The  pressure  within  the  cylinders  34 
is  set  by  means  of  the  reducing  valves  4i  so  that, 
considering  the  diameters  of  the  pistons  36,  37 
and  19,  the  pressure  within  the  cylinders  21  and  35 
on  the  plungers  19  is  equal  to  the  pressure  to  be 
exerted  by  the  rods  !4  on  the  blank.  However, 
this  high  pressure  is  built  up  only  when  the  slide 
76  exerts  pressure  on  the  blank  and  the  plungers 
19  are  moved  downwardly  within  the  cylinders  40 
24,  because  only  by  such  downward  movement  of 
the  plungers  the  pistons  37  and  33  are  elevated 
with  the  collars  38  away  from  the  walls  39. 
While  by  the  upward  movement  of  the  pistons 
36  within  the  cylinders  34  the  pressure  of  the  45 
fluid  with;n  the  said  cylinders  and  therefore  the 
pressure  built  up  within  the  cylinders  24  is  slight- 
ly increased,  yet  Ws  increase  cf  pressure  is  prac- 
tically small  and  immaterial,  by  reason  of  the 
large  height  of  the  column  of  fluid  within  the  cyl-  50 
iners  34  and  the  pi-pes  40. 

While  the  shde  is  thus  in  clamping  engage- 
ment with  the  blank  the  driving  mechanisms 
and  the  plungers  continue  their  downward  stroke 
through  a  distance  of  1  or  2  millimeters  and  .-,.-> 
thereafter  they  are  arrested,  wh'ile  the  ram  per- 
forms its  drawing  stroke  and  is  retracted  from 
the  blank.  Now  the  spindles  14  are  retracted 
and  they  cany  along  the  plunger  19,  which  first 
engages  the  sleeve  60  with  its  collar  6!  and  there-  60 
after  is  positively  moved  upwardly.  Thereby  the 
pressure  within  the  cylinders  24  and  15  falls  off 
to  the  low  pressure  of  the  liquid  within  the  stor- 
age tank  29,  the  collar  38  engaging  the  wall  39 
and  relieving  the  pressure  of  the  piston  36  on  );i 

1  he  liquid  within  the  cylinders  24. 

If  in  the  course  of  the  downward  stroke  the 
slide  76  meets  a  high  resistance,  for  example  by 
reason  of  a  tool  being  accidentally  left  on  the 
blank  holder  or  two  blanks  bping  placed  on  the  70 
said  blank  holder,  the  slide  76  is  prematurely  ar- 
rested, and  the  plungers  19  are  forced  down- 
wardly by  the  driving  mechanism  more  than  1  or 

2  millimeters  and  so  far  that  by  the  liquid  ex- 
pelled from  the  cylinder  24  the  pistons  36  and  37  75 


are  forced  upwardly  to  such  an  extent  that  the 
part  45  operates  the  switch  46.  Thereby  all  the 
electromagnets  47  are  energized,  and  the  safety 
valves  39  and  52  are  opened  by  means  of  the  rods 
48  and  the  levers  49.  Therefore  the  liquid  within 
the  pipes  27,  30,  31,  51  and  55  and  within  the  cyl- 
inders 24  and  1 5  partly  escapes  through  the  pipes 
50  and  5 1 ,  and  it  is  returned  into  the  storage  tank 
29.  The  pistons  36  are  pressed  with  the  collars 
38  on  the  walls  39,  so  that  the  fluid  pressure  with- 
in the  cylinders  34  is  not  transmitted  anymore  to 
the  liquid  within  the  pipes  27,  30,  31  and  55. 
Therefore,  even  if  the  driving  mechanism  and 
the  pistons  19  continue  their  downward  move- 
ment, the  pressure  within  the  said  pipes  does  not 
exceed  the  pressure  within  the  storage  tank,  and 
the  liquid  is  further  expelled  from  the  cylinders 
24  and  into  the  storage  tank.  Thus  injury  to  the 
driving  mechanism  or  other  parts  of  the  press  is 
avoided. 

When  the  driving  mechanism  and  the  spin- 
dles 14  are  moved  upwardly  the  plungers  19  are 
first  lifted  within  the  cylinders  24  with  the  collars 
61  into  engagement  with  the  sleeves  60,  and  dur- 
ing such  relative  upward  movement  they  draw 
liquid  from  the  storage  tank  29,  so  that  the  cylin- 
ders 24  and  15  are  again  filled  with  low  pressure 
liquid.  In  the  meantime  the  safety  valves  33,  52 
remain  in  open  position,  and  therefore  also  below 
the  plungers  19  there  is  the  low  pressure  within 
the  storage  tank  29.  Finally  the  switch  46  is 
opened  by  hand,  and  the  safety  valves  33  and  52 
are  closed. 

As  appears  from  the  above  description,  all  the 
electromagnets  47  are  controlled  by  the  same 
switch  46,  and  therefore  all  the  safety  valves  are 
simultaneously  opened  for  permitting  the  liquid 
to  escape  from  the  cylinders  24  and  relieving  the 
pressure  of  the  said  liquid.  The  pressure  trans- 
mitting devices  32  are  charged  with  pressure  fluid 
through  the  pipes  40,  and  the  liquid  is  supplied 
to  the  plungers  19  and  37  at  the  points  1 1  and  12 
through  the  pipe  51  and  the  check  valves  54. 

For  each  pressure  transmitting  device  32  a  sep- 
arate supply  40  for  low  pressure  fluid  and  reduc- 
ing valve  4 1  are  provided,  and  therefore  the  pres- 
sure acting  on  the  pistons  36  may  be  independ- 
ently regulated  according  to  the  pressure  needed 
at  each  point  10,  II,  12  or  13. 

From  the  foregoing  description  it  will  be  un- 
derstood that  the  cushioning  device  for  the  slide 
is  simple  in  construction  and  reliable  in  opera- 
tion, and  that  it  may  be  operated  with  pressure 
fluid  which  will  be  found  in  any  work  shop. 
When  the  press  is  installed  in  a  work  shop  it  is 
only  necessary  to  connect  the  storage  tank  29  to 
a  suitable  low  pressure  liquid  supply  and  the 
pressure  transmitting  devices  32  to  a  suitable  air 
pressure  supply.  Thereafter  the  operation  of  the 
cushioning  device  is  automatic  and  after  the 
safety  valves  33,  52  have  once  been  opened  the 
liquid  is  automatically  supplied  to  the  cushioning 
devices.  The  cushioning  device  is  also  con- 
structed so  as  to  provide  a  safety  device  by  means 
of  which  the  liquid  pressure  within  the  cylinders 
24  is  immediately  relieved  whenever  the  slide 
meets  an  excessive  resistance.  Thus  injury  to 
the  slide  and  its  driving  mechanism  is  avoided. 

While  in  describing  the  invention  reference 
has  been  made  to  a  blank  holder  for  sheet  metal 
blanks  I  wish  it  to  be  understood  that  my  inven- 
tion is  not  limited  to  such  use,  and  that  my  im- 
proved cushioning  system  may  be  used  in  presses 
or  machine  tools  of  any  type. 
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This  invention  relates  to  a  stand  for  support- 
ing cooking  vessels  on  cooking  apparatus  operat- 
ed by  a  flame  produced  by  gas,  etc.,  and  has  for 
its  object  to  provide  a  stand  of  a  type  capable  of 
preventing  accidents  due  to  the  extinction  of  the 
flame  by  overflowing  cooking  material  and  the 
consequent  outflow  of  gas,  etc. 

The  invention  substantially  consists  in  provid- 
ing a  stand  to  be  placed  on  a  cooking  apparatus 
of  the  kind  mentioned  above  a  burner  for  sup- 
porting a  cooking  vessel  and  possessing  a  deflect- 
ing member  surrounding  the  vessel  or  disposed 
below  the  bottom  thereof  to  keep  overflowing  ma- 
terial away  from  the  burner  and  the  combustion 
zone,  or  equipped  with  a  cylindrical  screening 
wall  surrounding  the  burner. 

Three  embodiments  of  the  invention  are  illus- 
trated in  the  accompanying  drawing,  in  which 

Figure  1  is  a  partial  elevation  of  a  stand  ac- 
cording to  the  invention  within  or  upon  which  a 
cooking  vessel  may  be  placed; 

Pig.  2,  a  section  thereof  showing  also  a  burner; 

Fig.  3,  a  partial  view  of  a  modification  of  the 
construction  shown  in  Fig.  1 ; 

Fig.  4.  a  partial  view  of  another  constructional 
embodiment  for  supporting  a  vessel  placed  on 
the  top  thereof; 

Figs.  5  and  6  are  partial  views  of  modifications 
of  the  stand  shown  in  Fig.  4; 

Fig.  7  is  a  section  of  Fig.  5;  and 

Fig.  8  is  a  section  of  Fig.  6. 

As  indicated  in  Fig.  1,  the  stand  to  be  placed 
upon  a  cooking  apparatus  for  supporting  a  pot  1 9 
which  may  be  inserted  therein  or  placed  upon  it 
comprises  a  circular  side  wall  with  a  bottom  shelf 
sloping  toward  the  side  wall  and  leaving  a  central 
opening  that  can  be  reduced  in  size  by  the  inser- 
tion of  a  ring  or  of  rings  3  to  permit  the  heating 
of  smaller  vessels.  The  top  edge  of  the  side  wall 
possesses  an  outwardly  extending  inclined  de- 
flecting flange  or  member  2,  and  in  the  channel 
formed  between  the  sloping  shelf  I  and  the  side 
wall  spaced  holes  4  are  provided.  In  operation, 
the  flame  contacts  through  the  central  opening 
with  the  bottom  of  the  vessel,  and  overflowing 
material  is  deflected  by  the  flange  2  or,  in  case 
of  smaller  vessels,  through  the  holes  4. 

In  the  construction  shown  in  Fig.  3  the  out- 
wardly sloping  bottom  shelf  6  has  an  upturned 


inner  edge  on  which  spaced  supports  9  for  hold- 
ing a  vessel  are  provided.  Between  the  supports 
9  clear  spaces  12  are  left,  and  in  the  circular 
channel  formed  between  the  side  wall  5  having 

5  openings  8  and  the  bottom  shelf  6  holes  10  nor- 
mally supplying  secondary  air  are  arranged.  The 
top  edge  of  the  side  wail  5  is  fitted  with  a  circular 
outwardly  inclined  deflecting  flange  7.  The  ves- 
sel rests  on  the  supports  9,  and  overflowing  mate- 

10  rial  is  discharged  by  the  flange  7,  or,  if  a  vessel  is 
smaller  than  the  diameter  of  the  stand,  through 
the  holes  10. 

The  construction  just  described  affords  the  ad- 
vantage that  the  flame  can  pass  through  the 

15  openings  8  and  12  and,  fanned  by  the  air,  sweep 
also  over  the  sides  of  the  pot.  Larger  vessels  are 
placed  on  the  supports  9  while  smaller  vessels 
may  be  inserted  in  the  stand. 

Figs.  4  to  8  show  a  modification  of  the  con- 

20  struction  shown  in  Fig.  3,  which  is  suited,  how- 
ever, only  for  holding  a  vessel  placed  upon  it.  The 
stand  shown  comprises  two  preferably  conical 
rings,  the  outer  ring  13  acting  also  as  deflecting 
member  being  positioned  slightly  higher  than  the 

25  inner  ring  1 4  which  serves  as  support  of  the  stand 
on  the  cooking  apparatus.  Both  rings  13,  14  are 
connected  on  top  by  preferably  angular  bridges 
1 5  which  have  flat  upper  surfaces  assisting  in  sup- 
porting a  vessel.    In  this  case,  too,  the  flame 

30  sweeping  outwardly  between  the  two  rings  13,  14 
is  fanned  by  the  air  current  and  heats  also  the 
sides  of  the  vessel.  The  outer  ring  13  may  also 
have  a  flat  top. 

Figs.  5  and  6  show  in  principle  a  construction 

35  similar  to  that  shown  in  Fig.  4  with  the  differ- 
ence, however,  that  the  inner  ring  14  is  enlarged 
so  as  to  surround  the  burner,  shown  in  Fig.  2,  in 
the  form  of  a  cylindrical  screening  member  16 
which,  as  indicated  in  Fig.  6,  is  conically  con- 

40  structed  and  resembles  a  truncated  cone  17.  In 
the  construction  shown  in  Fig.  6  the  screening 
side  wall  17  has  clearances  18  for  engaging  the 
burner.  Figs.  7  and  8  illustrate  the  two  con- 
structions shown  in  Figs.  5  and  6  in  section.  The 

43  side  wall  1 7  may  further  be  of  wavy  or  spiral  cross 
section  to  enlarge  the  air  passage  between  it  and 
the  burner. 
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Generally  high  fire-proof  materials  from  sili- 
con carbide  are  produced  in  such  a  manner  that 
silicon  carbide  of  various  granulation  is  mixed 
with  3%  or  more  of  ball  clay  and  burnt.  In  such 
materials  f.  i.  stones,  cements  and  the  like  many 
demands  must  be  claimed  in  regard  to  durabil- 
ity and  stability  against  heating  and  the  like. 
Above  all,  the  materials  shall  be  very  compact 
and  contain  as  few  air  spaces  as  possible  in  order 
to  resist  well  the  attack  of  aggressive  gases  of 
vapours. 

Now  it  has  been  found  a  method  which  in- 
creases considerably  the  application  value  of  this 
materials.  The  method  consists  in  the  forma- 
tion of  glasslike  fused  masses  within  and  out- 
side of  the  materials  by  which,  above  all,  the 
apparent  porosity  is  diminished  and  the  tight- 


ness increased.  According  to  the  invention  a 
small  amount  of  titanium  oxide  is  added  to  a 
known  mixture  of  for  instance  granulated  sili- 
con carbide  and  3%  or  more  of  ball  clay  where- 

5  upon  the  material  is  burnt.  It  has  been  found 
that  1%  of  titanium  oxide  in  the  mass  is  spe- 
cially advantageous.  More  or  less  amount  of 
this  substance  does  not  give  more  favourable  re- 
sults.  If  the  mass  does  not  contain  iron  oxide. 

10  for  instance  from  the  contamination  of  silicon 
carbide,  it  is  favourable  to  add  it  also  in  an 
amount  of  about  1%.  Materials  according  to 
the  invention  have  a  considerably  larger  dura- 
bility than  a  mass  not  containing  titanium  ox- 

J3  ide. 
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This  invention  relates  to  improvements  in  or 
relating  to  devices  responsive  to  the  rate  of  a  fluid 
flow  through  a  conduit. 

The  devices  of  this  kind  comprise  a  pressure 
responsive  system  adapted  to  be  acted  upon  by  .r> 
the  pressure  drop  at  a  constriction  in  the  con- 
duit through  which  the  fluid  to  be  measured  or 
regulated  flows.  As  is  well  known,  the  pressure 
drop  is  a  square  function  of  the  rate  of  flow  so 
that  upon  the  rate  decreasing  to  one  half  the  10 
pressure  drop  decreases  to  one  quarter.  Accord- 
ingly at  small  rates,  i.  e.  at  a  small  load  the  pres- 
sure drop  is  too  slight  to  control  a  measuring  or 
regulating  element.  If  on  the  other  hand  the 
cross  section  of  the  constriction  in  the  conduit  15 
is  diminished  so  as  to  furnish  an  adequate  pres- 
sure drop  or  dynamic  pressure  even  at  small 
loads,  the  pressure  drop  increase  becomes  ex- 
cessive at  great  loads.  The  greater  this  pressure 
increase  the  less  is  the  sensitivity  of  the  pres-  20 
sure  responsive  system  acted  upon  by  said  pres- 
sure drop.  Therefore  the  variation  of  the  cross 
section  of  the  constriction  cannot  lead  to  a  sat- 
isfactory solution. 

The  present  invention  aims  at  overcoming  25 
these  difficulties  by  providing  a  shunt  communi- 
cating with  the  conduit  on  both  sides  of  the  con- 
striction and  a  plurality  of  auxiliary  constric- 
tions in  said  shunt  for  dividing  the  pressure  drop 
over  the  whole  length  of  said  shunt  or  the  pres-  30 
sure  drop  above  the  main  constriction  in  the  con- 
duit in  accordance  with  the  number  of  auxiliary 
constrictions.  In  this  way  one  of  the  respective 
partial  pressure  drops  may  be  used  to  act  upon 
the  pressure  responsive  system,  it  being  under- 
stood  that  such  a  partial  pressure  drop  may 
have  the  same  value  at  a  great  load  as  the  pres- 
sure at  the  main  constriction  at  a  small  load. 

In  order  to  more  fully  explain  the  further 
aims,  objects  and  advantages  of  my  invention  40 
an  embodiment  thereof  will  now  be  described 
in  connection  with  the  annexed  drawing  in 
which 

Fig.  1  is  a  sectional  view  of  a  controlling  sys- 
tem for  maintaining  constant  the  rate  of  flow  45 
through  a  conduit,  and 

Fig.  2  shows  a  diagram  of  a  ratio  control  sys- 
tem comprising  two  rate  responsive  devices  ac- 
cording to  the  present  invention. 

Referring  now  to  the  drawings,  a  gas  or  liq-  50 
uid  flows  through  a  conduit  I  in  which  a  butter- 
fly valve  2  is  provided  for  controlling  the  flow 
so  as  to  maintain  constant  the  rate  of  flow.  The 
valve  2  is  operatively  connected  in  any  conven- 
ient manner  to  the  piston  3  of  a  servo-motor  55 


actuated  by  any  pressure  fluid  relay — shown  in 
the  drawings  to  be  a  well  known  Askania  jet 
pipe  relay  4 — the  jet  pipe  thereof  being  deflected 
in  response  to  a  controlling  value  thereby  con- 
trolling the  pressure  difference  in  the  two  con- 
duits 5  and  6  leading  to  both  sides  of  the  servo- 
motor as  shown  in  Fig.  1.  In  the  embodiment 
shown  the  valve  2  in  the  conduit  I  is  to  be  con- 
trolled in  response  to  the  rate  of  flow.  There- 
fore a  pressure  responsive  system  7  is  provided 
for  controlling  the  jet  pipe  relay  4  in  said  sys- 
tem comprising  in  a  well  known  manner  a  mem- 
brane 8  acted  upon  by  the  pressure  drop  at  an 
orifice  plate  9  in  the  conduit  I .  The  two  cham- 
bers separated  by  the  membrane  8  communicate 
with  measuring  pressure  conduits  1 0  and  1 1 ,  re- 
spectively, leading  to  both  sides  of  the  orifice 
plate  9  in  the  conduit  I. 

The  device  described  above  operates  as  follows: 
Be  it  assumed  that  the  rate  of  flow  in  the  con- 
duit I  increases  thereby  increasing  the  pressure 
drop  or  dynamic  pressure  at  the  orifice  plate  9. 
Accordingly  the  force  exerted  by  the  diaphragm 
8  toward  the  right  increases  correspondingly  and 
deflects  the  jet  pipe  4  clockwise  so  that  the 
pressure  above  the  piston  3  increases  and  the 
piston  is  moved  downwardly  urging  the  valve  2 
towards  its  closed  position  until  the  rate  of  flow 
is  restored  to  the  predetermined  value  to  be  main- 
tained constant. 

This  value  may  be  chosen  at  will.  However, 
as  explained  above,  the  measuring  pressure  ac- 
tuating the  membrane  8  and  the  jet  pipe  4  is 
a  square  function  of  the  rate  in  the  conduit  I. 
If  for  instance  the  rate  value  to  be  maintained 
constant  is  doubled  the  pressure  drop  at  the 
membrane  8  is  increased  to  the  quadruple  value, 
i.  e.  a  value  which  overloads  the  membrane. 

According  to  the  present  invention  the  follow- 
ing solution  is  proposed:  Two  measuring  pres- 
sure conduits  1 0  and  1 1  do  not  communicate 
directly  in  the  usual  manner  with  the  conduit 
I  but  with  a  shunt  12  which  in  turn  commu- 
nicates with  the  conduit  1  on  both  sides  of  the 
orifice  plate  9.  This  shunt  comprises  a  plural- 
ity of  auxiliary  orifice  plates;  in  the  embodi- 
ment are  shown  three  orifice  plates  13,  14  and 
15.  The  middle  orifice  plate  14  is  arranged  be- 
tween the  measuring  pressure  conduits  10  and 
II.  As  may  be  readily  understood,  the  pressure 
drop  at  the  main  orifice  plate  9  in  the  conduit 
I  is  divided  into  three  partial  pressure  drops 
by  the  three  auxiliary  constrictions  13,  14  and 
15  If  the  three  constrictions  have  the  same 
cross  section,  the  pressure  drop  before  each  of 


2 


362,689 


said  constrictions  amounts  to  one  third  of  the 
pressure  drop  before  the  orifice  plate  9. 

The  middle  constriction  1 4  is  arranged  between 
the  two  measuring  pressure  conduits  1 0  and  1 1 
so  that  the  membrane  8  is  acted  upon  by  the 
partial  pressure  at  1 4  provided  that  the  shunt  1 2 
is  open.  However,  if  the  shunt  flow  is  inter- 
rupted by  means  of  a  valve  16,  the  pressure 
drop  at  9  acts  upon  the  diaphragm  8.  In  this 
event  the  conditions  are  the  same  as  if  the  con- 
duits 1 0  and  1 1  communicated  directly  with  the 
conduit  I  in  the  usual  manner. 

Prom  the  foregoing  it  follows  that  the  valve 
16  should  be  closed  as  soon  as  the  rate  value 
to  be  maintained  constant  is  materially  decreased 
and  vice  versa.  Provided  that  the  partial  pres- 
sure at  14  amounts  to  one  third  of  the  dynamic 
pressure  at  9,  the  controlling  pressure  acting 
upon  the  membrane  8  remains  the  same  if  the 
rate  value  to  be  maintained  constant  is  tripled 
and  at  the  same  time  the  valve  16  is  opened. 

It  is  to  be  noted  that  in  addition  to  or  in- 
stead of  the  auxiliary  constrictions  13  and  15  a 
short  circuited  conduit  may  be  provided  bridging 
over  the  auxiliary  constriction  14  and  the  auxil- 
iary constrictions  13  and  15.  It  is  self-evident 
that  such  a  short  circuited  conduit  must  pos- 
sess means  for  shutting  off  this  conduit. 

Furthermore  the  cross  section  of  the  auxilia'.y 
constrictions  may  be  varied  with  respect  to  each 
other  in  order  to  facilitate  the  adaptation  of  the 
control  system  to  the  load  variations.  Therefore 
I  prefer  to  specially  provide  easily  adjustable  ori- 
fice plates  for  the  constrictions  13,  14,  15. 

Pig.  2  shows  another  embodiment,  i.  e.  a  ratio 
control  system  provided  for  maintaining  constant 
the  ratio  of  the  rates  of  flow  through  the  con- 
duits la  and  lb,  respectively.  In  combustion 
control  regulators  for  instance  combustion  air 
flows  through  the  conduit  la,  whilst  the  gas  passes 
through  the  conduit  lb.  In  order  to  ensure  eco- 
nomical combustion,  it  is  necessary  to  maintain 
the  most  favorable  ratio  between  air  and  gas. 

As  shown  in  Fig.  2  each  of  the  two  conduits 
la  and  lb  comprises  a  shunt  12a,  12b,  respec- 
tively. The  shunts  each  comprise  three  auxiliary 
constrictions  13a,  14a,  15a  and  13b,  14b,  15b,  re- 
spectively, as  well  as  a  valve  16a,  16b,  respec- 


tively. Accordingly  there  are  two  membrane 
systems  7a,  7b  acting  upon  a  jet  pipe  relay  4'  in 
opposite  directions,  said  jet  pipe  relay  4'  corre- 
sponding to  the  jet  pipe  relay  4  in  Fig.  1.  As  in 
.")  Pig.  1  a  servo-motor — 3a — is  provided  for  adjust- 
ing a  valve  2a  in  the  combustion  air  conduit  la. 

The  membrane  system  7a  does  not  directly 
engage  the  jet  pipe  4',  but  an  intermediate  lever 
17  having  a  fixed  axle  13  and  being  arranged 

10  substantially  parallel  to  the  jet  pipe  4'.  The 
force  exerted  by  the  membrane  system  7a  on  the 
intermediate  lever  1 7  is  transmitted  to  the  jet  pipe 
4'  by  means  of  a  well  known  so-called  ratio  slider 
1 9  which  permits  to  vary  at  will  the  air — gas  ratio 

lg  to  be  maintained  constant. 

The  ratio  controller  as  shown  in  Fig.  2  operates 
as  follows:  In  the  event  of  a  rate  increase  of  the 
gas  or  fuel  flow  in  the  conduit  lb,  the  pressure 
drop  increases  so  that  the  jet  pipe  4'  is  deflected 

20  clockwise,  thereby  displacing  the  piston  of  the 
servo-motor  3a  to  the  right  and  tending  to  fur- 
ther open  the  valve  2a.  Therefore  the  combus- 
tion air  flow  will  likewise  be  increased  in  accord- 
ance with  the  increase  in  the  gas  or  fuel  flow. 

25  What  is  said  about  the  rate  responsive  device 
explained  with  reference  to  Fig.  1  equally  applies 
to  the  embodiment  shown  in  Fig.  2.  By  opening 
or  closing  the  valves  16a,  lEb  in  the  shunts  12a, 
12b  the  ratio  controller  may  easily  be  adapted  to 

30  the  load  or  the  absolute  rate  of  flow  in  the  con- 
duits la,  lb. 

Obviously  the  present  invention  is  by  no  means 
restricted  to  the  particular  embodiment  herein 
shown  and  described  by  way  of  example  only. 

35  Many  modifications  may  be  made  without  de- 
parting from  the  spirit  of  the  invention.  For  in- 
stance the  principle  according  to  the  invention 
may  be  likewise  utilized  for  metering  instruments 
of  any  kind.   Furthermore  the  invention  may  be 

40  used  also  in  cases  in  which  considerable  varia- 
tions in  the  specific  gravity  are  to  be  considered 
in  addition  to  or  instead  of  the  rate  of  flow.  In 
this  respect  it  may  be  pointed  out  that  the  dy- 
namic pressure  is  dependent  not  only  on  the 

4_  amount  of  flow  passing  a  constriction  but  also  on 
J  the  specific  gravity. 
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The  invention  relates  to  improvements  in 
photographic  cameras  and  particularly  is  di- 
rected to  a  novel  arrangement  and  design  of  the 
diaphragm  aperture  scale  on  camera  objective 
mounts.  5 

It  is  the  principal  object  of  the  invention  to 
provide  camera  objectives  with  a  novel  design  of 
a  diaphragm  aperture  indicating  scale,  including 
among  other  features  a  number  of  symbols  which 
by  their  size  of  which  they  are  made  indicate  10 
the  relative  size  of  the  various  apertures  to  which 
the  diaphragm  is  adjustable.  Such  an  aperture 
scale  is  particularly  useful  for  beginners  in  pho- 
tography, who  sometimes  experience  difficulties 
in  correctly  interpreting  the  customary  dia-  15 
phragm  aperture  scale  in  which  the  smaller  nu- 
merals indicate  larger  absolute  diaphragm  aper- 
tures, while  the  smaller  absolute  diaphragm 
apertures  are  indicated  by  higher  numerals,  or 
so  called  /-values,  since  it  is  these  values  which  20 
determine  the  time  of  exposure.  In  accordance 
with  the  above  named  object  of  the  invention  the 
numerals  indicating  a  large  diaphragm  aperture 
are  made  relatively  large  in  size  while  the  nu- 
merals indicating  successively  smaller  diaphragm  '2r> 
apertures  are  made  correspondingly  of  succes- 
sively smaller  size. 

Another  object  of  the  invention  is  to  emphasize 
the  importance  of  the  diaphragm  aperture  indi- 
cating numerals  by  making  the  same  not  only  :>i> 
of  varying  size,  but  also  of  varying  degree  of 
heaviness,  the  numerals  indicating  the  large 
aperture  being  made  rather  heavy  while  the  nu- 
merals indicating  smaller  apertures  being  made 
correspondingly  lighter. 

It  is  also  an  object  of  the  invention  to  surround 
each  numeral  of  the  diaphragm  aperture  scale 
by  a  frame,  which  frames  become  successively 
smaller  in  size  or  area  toward  the  end  of  the 
scale  which  indicates  the  smallest  aperture  size.  40 

Other  objects  of  the  invention  will  be  apparent 
or  will  be  specifically  pointed  out  in  the  descrip- 
tion forming  a  part  of  this  specification,  but  the 
invention  is  not  limited  to  the  embodiments  here- 
in described,  as  various  forms  may  be  adopted  45 
within  the  scope  of  the  claims. 

Referring  to  the  figures  which  illustrate  by 
way  of  example  two  embodiments  of  the  inven- 
tion: 

Pig.  1  is  a  top  plan  view  of  a  camera  objective  50 
with  a  diaphragm  aperture  scale  arranged  on  the 
circumference  of  the  shutter  casing,  and 

Fig.  2  is  a  front  elevation  view  of  a  modification 
in  which  the  diaphragm  aperture  scale  is  ar- 
ranged on  the  front  face  of  the  shutter  casing.  55 


Referring  to  Fig.  1,  the  camera  objective  2  in 
conventional  manner  is  combined  with  a  shutter, 
the  shutter  casing,  of  which  is  designated  with  3, 
and  an  adjustable  diaphragm  of  which  only  the 
diaphragm  adjusting  lever  4  is  visible.  A  portion 
of  the  camera  bellows  is  shown  at  5  and  the 
shutter  tensioning  lever  is  indicated  at  6.  The 
diaphragm  aperture  scale  is  arranged  on  the  cir- 
cumference of  the  shutter  casing  3  and  includes 
of  a  plurality  of  numerals  8,  each  of  which  indi- 
cates the  /-value  of  the  diaphragm  to  which  the 
latter  is  adjusted  when  the  diaphragm  adjusting 
lever  4  has  been  moved  opposite  the  scale  division 
9  which  is  associated  with  each  numeral.  It  will 
be  noted  that  the  size  of  the  numerals  8  de- 
creases from  the  left  hand  end  of  the  scale  to- 
ward the  right  hand  end  of  the  scale  to  indicate 
that  the  size  of  the  diaphragm  aperture  decreases 
when  the  lever  4  is  moved  toward  the  right  hand 
side,  although  the  absolute  value  of  the  numerals 
8  increases  from  2.8  to  22.  Furthermore,  the 
numerals  8  decrease  gradually  in  heaviness  from 
the  left  toward  the  right,  the  heavier  numerals 
indicating  that  the  diaphragm  aperture  increases 
in  size  when  the  lever  4  is  moved  toward  the 
heavier  numerals. 

In  order  to  emphasize  additionally  that  the 
size  of  the  aperture  of  the  diaphragm  is  reduced 
toward  the  lighter  numerals,  the  entire  series  of 
numerals  8  is  surrounded  by  a  longitudinal  frame 
12  whose  width  decreases  gradually  toward  the 
right  hand  end. 

In  the  modification  illustrated  in  Pig.  2,  the 
diaphragm  aperture  scale  is  arranged  on  the 
front  face  14  of  the  shutter  casing  3,  and  the 
numerals  8a  associated  with  the  scale  divisions 
9a  are  made  all  of  the  same  size,  but  they  are 
made  of  varying  heaviness,  the  heavy  numerals 
indicating  that  they  represent  diaphragm  aper- 
tures of  larger  size  as  the  lighter  numerals.  Fur- 
thermore, each  numeral  8a  is  set  into  a  separate 
frame  15,  which  in  the  embodiment  shown  con- 
sist of  a  polygon,  and  each  frame  15  has  a  differ- 
ent size.  The  larger  frames  indicate  larger  dia- 
phragm apertures  and  the  smaller  frame  cor- 
respondingly smaller  apertures.  In  addition 
hereto,  the  frames  15  are  connected  with  each 
other  by  an  arrow  1 6  whose  point  1 7  is  directed 
toward  the  smallest  frame  15  which  surrounds 
the  lightest  numeral  "16",  while  the  tail  of  the 
arrow  16,  increases  in  thickness  toward  the  larg- 
est frame  15  surrounding  the  heaviest  numeral 
"2.8". 

The  different  additional  symbols  to  distinguish 
the  numerals  from  each  other  may  be  employed 
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in  various  manner  to  indicate  more  emphatically 
that  the  numerals  of  the  smallest  numerical 
value  represent  the  largest  diaphragm  aperture. 
For  instance  the  scale  lines  9  and  9a  associated 
with  the  numerals  8  and  8a  respectively  may  be 
made  gradually  heavier  from  one  end  of  the  scale 
toward  the  other.  The  frames  15  may  only  be 
applied  to  the  numerals  8a  at  the  end  of  the 


scale,  and  the  area  of  the  longitudinal  frame  12 
and  that  of  the  tail  of  the  arrow  1 6  may  be  vari- 
ably colored  in  such  manner  that  the  color  be- 
comes gradually  darker  toward  the  end  of  the 
.-,  scale  which  represents  the  smaller  diaphragm 
apertures. 
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This  invention  relates  to  storage  batteries,  and 
particularly  to  a  process  for  increasing  the  effi- 
ciency of  storage  batteries  and  improving  other 
qualities  thereof  which  are  essential  for  their 
operation  or  charging  and  discharging. 

It  is  known  to  add  substances  to  the  electro- 
lyte of  accumulators  for  the  purpose  of  influenc- 
ing certain  properties  of  the  electrolyte  and 
thereby  of  the  accumulator  so  as  to  improve  for 
instance  depolarization  and  efficiency,  to  length- 
en the  life  of  the  plates,  to  prevent  or  reduce 
sulfatization,  etc.  Although  these  substances  are 
added  in  considerable  quantities,  their  effect  in 
producing  the  desired  results  has  not  been  sat- 
isfactory. 

It  has  been  found  now  that  the  efficiency  can 
be  increased  to  a  surprisingly  high  degree,  that 
is,  more  than  20%,  by  adding  to  the  electrolyte 
a  small  amount  of  a  solution  of  a  substance,  pre- 
pared by  dilution  in  stages,  or  of  a  mixture  of 
solutions  of  different  substances,  also  prepared 
by  dilution  in  stages. 

The  dilution  of  the  substance  or  substances 
may  be  carried  on  to  such  a  degree  that  the  solu- 
tion, which  is  to  be  added  in  quantities  of  a  few 
cu.  cm.  per  liter  electrolyte,  scarcely  contains 
amounts  of  the  addition  substance  that  can  be 
ascertain  by  chemical  methods.  The  maximum 
content  of  solid  matter  in  the  final  solution  is  as 
a  rule  not  higher  than  0.001%.  The  number  of 
dilution  stages  is  of  special  importance  for  the 
effect  attained.  As  the  effects  of  the  various 
stages  differ  materially  from  one  another,  it  is 
necessary  empirically  to  ascertain  the  stage  of 
dilution  producing  the  optimum  effect  in  each 
instance,  that  is,  for  each  particular  electrolyte 
and  a  certain  addition  substance. 

Particularly  favorable  effects  can  be  attained 
in  certain  circumstances  by  mixing  solutions  of 
different  substances  each  of  which  has  been 
brought  to  its  optimum  dilution  stage  or  power. 

Besides  the  efficiency,  other  conditions,  espe- 
cially the  charging  voltage,  are  improved  by  such 
additions.  The  charging  voltage  of  accumulators 
having  electrolytes  treated  according  to  the  in- 
vention is  as  a  rule  about  10%  below  the  normal 
voltage  which  would  otherwise  prevail.  This  in- 
volves not  only  a  saving  in  the  energy  required 
for  charging,  but  insures  also  a  highly  desirable 
constancy  of  the  voltage  during  charging,  which 
is  of  special  importance  when  charging  and  dis- 
charging occur  in  continual  alteration  as  for  in- 
stance in  storage  batteries  for  motor  vehicles. 

Constancy  of  the  voltage  has,  moreover,  a  fa- 
vorable effect  upon  the  life  of  the  incandescent 
lamps  and  connected  apparatus  which  are  con- 
siderably damaged  by  the  usual  over-voltage. 

The  addition  of  solutions  diluted  in  stages  ac- 
cording to  the  invention  decreases  also  the  gas 


development  in  the  charged  accumlator  by  con- 
siderably reducing  the  electrolytic  decomposi- 
tion of  water.  The  result  is  that  the  destructive 
influence  of  the  gas  deevlopment  on  the  active 
5  paste  of  the  negative  electrodes  is  diminished  and 
the  life  of  the  latter  increased.  In  further  con- 
sequence hereof  the  water  need  be  supplemented 
less  often. 

Practically  all  organic  and  inorganic  sub- 
10  stances  may  be  added  in  the  form  of  solutions 
highly  diluted  in  stages.  The  processes  to  which 
the  action  of  these  substances  in  certain  stages 
of  attenuation  or  potencies  is  due  may  be  com- 
pared to  the  dynamization  of  medicines  for  ho- 
15  meopathic  purposes,  which  is  performed  in  simi- 
lar manner  by  dilution  in  stages. 

It  has  been  found  that  the  water  soluble  mono- 
basic organic  acids  of  the  general  formula 
CnH2n02,  in  a  corresponding  stage  of  dilution, 
20  are  particularly  suitable  substances,  either  by 
themselves  or  in  mixture  with  attenuated  solu- 
tions of  other,  preferably  inorganic,  substances. 
Specially  suitable  among  the  latter,  according  to 
investigations  made  so  far,  are  those  that  con- 
25  tain  NO2  ions,  since  they  enhance  the  effect  of 
most  of  the  addition  substances  present  in  the 
solution  diluted  in  stages. 

Special    suitability,    besides  homogeneously 
composed  substances,  possess  also  some  extracts 
30  from  animal  or  vegetable  substances  when  di- 
luted in  stages  whose  number  has  to  be  ascer- 
tained in  the  manner  explained. 

Experiments  have  shown  that  the  effect  of  the 
substances  added  according  to  the  invention  be- 
35  comes  noticeable  only  after  repeated  charging 
and  discharging  and  usually  disappears  when  the 
electrolytes  treated  in  the  manner  described  are 
heated  to  boiling  temperature. 
Owing  to  the  improvement  of  the  properties  of 
40  accumulators  by  the  treatment  according  to  the 
invention,  it  is  possible  in  certain  circumstances 
to  employ  inferior  plate  material,  as  aluminum, 
and  still  to  attain  a  sufficient  output,  or,  in  other 
words,  to  produce  an  accumulator  of  normal  out- 
4.3  put  at  a  much  reduced  cost  and  from  more  easily 
obtainable  material. 

An  example  of  the  application  of  the  new  proc- 
ess is  the  following : 

2  cu.  cm.  of  an  extract  of  horsetail  or  scour- 
ed ing  rushes  (equisetum  arvense)  diluted  to  the 
14th  stage  at  a  ratio  of  1:10  are  added  per  liter 
electrolyte. 

A  further  example  is:  A  corresponding  quantity 
of  a  mixture  of  a  silver  nitrate  solution  diluted 
55  to  the  7th  stage  and  of  a  solution,  diluted  to  the 
5th  stage,  of  a  water  soluble  fatty  acid  is  added 
per  liter  electrolyte. 

RICHARD  BECK. 
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This  invention  relates  to  a  method  of  prepar- 
ing or  improving  skins  and  the  like,  preserving 
the  hide  in  its  natural  flat  form  and  allowing 
the  hairs  to  stand  away  freely  from  one  another 
and  from  the  hide  in  natural  manner.  It  includes 
the  following  steps  which  can  be  carried  out  by 
hand  or  mechanically  at  individual  points  or 
over  large  areas  of  the  skin.  The  hairs  of  the 
skin  are  softened  in  a  degree  that  allows  the 
natural  elasticity  of  the  hairs  to  remain,  at  least 
partly,  temporarily  latent.  A  hair  fixative  agent 
in  viscous  state  is  applied  to  the  hairs  capable  of 
hardening  on  them.  The  hairs  are  deflected 
from  their  given  position  and  form  to  bring  them 
into  a  changed  position  and  form,  structurally 
rearranged  at  will  and  thoroughly  from  the  root 
to  the  free  end,  in  the  manner  of  naturally  grown 
hairs,  while  the  hairs  are  softened  and  before 
the  applied  fixative  has  been  hardened  on  the 
hairs.  The  fixative  is  then  allowed  to  harden 
on  the  previously  arranged  hairs  thereby  fixing 
the  hairs  in  their  new  order,  position  and  form, 
until  the  natural  elasticity  of  the  treated  hairs 
attached  to  their  produced  new  order,  position 
and  form  revives  again.  The  fixative  is  lastly  re- 
moved from  the  hairs. 

The  hairs  may  be  softened  before  the  applica- 
tion or  hardening  of  the  fixative  by  means  of 
water,  glycerine,  oil-emulsion  or  other  hair- 
softening  agent  for  example  one  which  dissolves 
the  fixative,  which  facilitates  the  preliminary  re- 
arrangement and  also  the  fixing  of  the  hairs. 
Stem,  especially  steam  of  water  acts  also  as  hair- 
softener.  The  degree  of  hair  softening  is  de- 
termined by  the  quality,  particularly  by  the 
roughness  of  the  hairs  to  be  treated.  The  soft- 
ened hairs  suffer  by  their  deformation  during  the 
process  according  to  the  invention  no  notable 
stresses. 

As  fixative  glue,  gelatine,  and  dextrine,  water 
glass  or  the  like  are  used  which  finally  do  not 
detract  from  the  natural  elasticity  of  the  hairs. 
They  offer  as  a  characteristic  feature  of  the 
invention  an  intermediate  stage  in  which  they 
behave  as  a  viscous  liquid  and  make  the  hairs 
capable  of  being  freely  arranged  and  folded  over 
either  separately  or  in  groups  or  in  large  areas, 
even  individual  operations  as  for  example,  local 
corrections  being  possible. 

The  preliminary  arranging  or  shaping  can  be 
carried  out  for  example  by  means  of  combs, 
brushes,  curry-combs,  rubbers  and  also  the  means 
referred  to  below.  The  hairs  may  be  given  any 
desired  direction  and  also  whirls,  curls,  waves, 
moire-structure,  Persian  designs  and  so  forth. 
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They  may  cross  one  another,  the  similar  refract- 
ing groups  may  be  laid  to  run  in  the  same  direc- 
tion and  the  unattractive  parts  can  be  hidden  un- 
derneath other  parts. 

The  fixing  has  a  permanent  effect  so  that  the 
hairs  subsequently  retain  the  various  positions 
and  shapes  given  to  them  and  stand  up  to  the 
stresses  occurring  when  in  use  even  though  the 
fixative  is  later  removed  from  selected  parts  or 
from  the  whole  of  the  skin  by  means  of  beaters, 
brushes  or  by  suction  or  compressed  air  and  so 
forth. 

The  fixative  can  be  applied  in  combination 
with  its  solvent  or  with  water  or  another  soften- 
ing agent  and  this  may  occur  simultaneously 
with  the  preliminary  arrangement  or  shaping  of 
the  hairs.  The  degree  and  also  the  commence- 
ment of  the  fixing  hardening  can  thus  be  regu- 
lated in  conformity  with  the  necessary  prelimi- 
nary operations. 

The  choice  of  the  hair  fixative  agent  and  the 
time  during  which  it  is  allowed  to  adhere  to  the 
hairs  depend  likewise  on  the  quality,  namely  on 
the  softness  or  roughness  of  the  hairs  to  be 
treated. 

If  the  roughness  of  the  hairs  necessitates  the 
application  of  a  fixative  with  strong  adhesiveness 
this  should  be  mixed  with  such  a  hair  softening 
agent  as,  on  the  one  hand,  reduces  the  adhesive- 
ness of  the  fixative  and,  on  the  other  hand,  makes 
the  fixative  brittle,  when  hardened  on  the  hairs 
and  dried.  So  it  will  be  expedient  for  example  to 
mix  a  thick  solution  of  glue  with  glycerine. 

When  skins  are  metallized  in  a  known  man- 
ner the  gold  or  other  coatings  make  the  hairs 
stiff  and  brittle.  The  metal  is  frequently  sprayed 
on  so  that  it  covers  only  the  near  side  of  the 
hair  and  also  it  forms  a  continuous  covering 
which  bridges  over  the  gaps  between  the  hairs 
so  that  the  structure  of  the  fur  suffers  consider- 
ably. The  metallization  offers  no  opportunity  for 
re-arranging  and  correcting  the  hairs  and  the 
metal  coating  cannot  be  removed.  The  inven- 
tion avoids  this  drawback  and  makes  possible 
also  the  manufacture  of  fancy  goods  which  still 
retain  constantly  a  natural  skin  character  and 
which  can  be  bent  and  compressed  in  the  usual 
manner. 

A  method  is  known  according  to  which  the 
hairs  receive  first  a  dressing  to  render  them 
proof  against  humidity,  the  dressed  furs  are  then 
allowed  to  dry  and  are  finally  submitted  to  a 
goffering  process,  effected  by  means  of  engraved 
cylinders  or  plates.  This  method  has  several 
disadvantages.  Such  dressings,  as  a  rule,  attack 
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the  hairs  chemically.  The  hairs  are  treated  in 
dry  state  which  causes  them  to  suffer  excessive 
stresses  from  the  moulds.  In  addition  to  that  the 
hairs  are  really  pressed  and  formed  only  by  the 
edges  of  the  engraved  moulds  which  moreover 
always  treat  only  the  outer  lays  of  hair  whereas 
the  inner  lays  remain  shaggy  and  dishevelled.  In 
this  way  no  effective  designs  having  the  appear- 
anc  of  naturally  grown  hairs  can  be  obtained. 
A  further  drawback  of  this  method  is  that  the 
waterproof  dressing  cannot  subsequently  be  re- 
moved from  the  hairs,  or  at  least  not  without 
endangering  the  durability  of  the  designs  repro- 
duced by  the  goffering.  The  invention  avoids  also 
these  disadvantages. 

Finally  a  method  is  known  which  makes  the 
hide  pucker  by  means  of  irregular  basting- 
stitches,  and  by  folding  it  along  these  latter, 
dampens  the  hairs  with  water,  shapes  and  dries 
them.  This  method  produce  no  designs  having 
the  character  of  naturalness,  because  the  puck- 
ering causes  everywhere  unnatural  differences  of 
level  of  the  hide  surface  so  that  it  ceases  to 
be  flat.  Further  disadvantages  are  that  the  de- 
signs are  not  durable,  moisture  causing  them  to 
vanish  and  that  the  puckered  hide  can  be  no 
more  cut  out  and  sewn  together  in  the  manner 
that  is  practised  in  the  furrer's  shop.  The  in- 
vention is  free  from  these  drawbacks  as  well. 

A  feature  of  the  invention  which  makes  pos- 
sible a  very  thorough  re-arrangement  of  the  hair 
is  that  the  application  of  the  fixative  or  of  the 
softening  agent  and/or  the  preliminary  arrang- 
ing or  shaping  of  the  hairs  either  locally  or  as 
a  whole  can  be  carried  out  f  rom  the  roots  thereof 
up  to  the  free  end. 

The  application  of  the  fixative  or  of  the  soften- 
ing agent  and  also  the  preliminary  arranging 
or  shaping  of  the  hairs  can  be  effected  by  means 
of  various  kinds  of  stencils,  hollow  patterns,  rods, 
sticks,  curling-irons  and  so  forth.  These  devices 
can  be  placed  at  various  points  of  the  skin  and 
will  turn  the  hairs  into  various  positions  from 
the  roots  up  to  the  free  end  so  that  the  individual 
shapes  in  the  skins  will  not  have  the  appearance 
of  mechanical  similarity. 

The  application,  drying  or  removal  of  the  fixa- 
tive or  the  softening  agent  and  also  the  prelimi- 
nary arrangement  or  shaping  of  the  hairs  can  be 
carried  out  with  the  aid  of  heat  in  order  to  ac- 
celerate and  complete  the  individual  operative 
stages. 

The  fixative  or  the  softening  agent  can  be  ap- 
plied directly  to  the  hairs  of  a  skin  which  has 
been  colored  or  one  which  is  prepared  in  a  usual 
manner  and  which  may  be  ready  for  use,  that 
is  at  any  phase  of  the  ordinary  treatment  of  the 
hide. 

The  invention  can  also  be  applied  for  remov- 
ing curls  and  smoothing  the  hair.  The  original 
or  artificial  imparted  structure  of  the  hair  may 
according  to  the  invention  again  be  removed  and 
the  described  preliminary  re-arrangement  and 
fixing  thereof  can  be  repeated  as  required  as  a 
whole  or  locally. 

Example  1 

Dextrine  is  diluted  with  hot  water  in  7°  Be, 


the  solution  is  applied  at  40-  C,  by  means  of  a 
brush  to  a  usually  prepared  calf  skin  or  goatskin 
in  a  way  that  deflect  the  hairs  from  their  orig- 
inal position. 
5  Example  2 

Wheat-starch  or  potato-starch  is  boiled  up  in 
water  until  the  starch  is  entirely  resolved.  This 
mass  is  diluted  with  hot  water  in  a  viscous  solu- 

10  tion  of  12'  Be.  A  pattern  of  iron-plate  having 
holes  cut  out  is  placed  on  the  hair  side  of  a 
usually  prepared  foal  skin,  through  the  holes  the 
hairs  are  covered  with  the  viscous  solution  by 
means  of  a  brush  pressed  on  them.  One  or  more 
.  whirls  are  made  with  the  brush.  The  best  shape 
''  to  be  given  to  the  holes  is  longish-oval,  in  order 
that  the  whirls  should  not  show  full  circles. 

The  moisture  acts  in  both  cases  as  hair  soften- 
er. In  both  cases  the  viscous  solution  is  dried 
until  it  has  become  hardened  on  the  hairs.  Then 
the  fixative  is  removed  from  the  hairs  by  shaking, 
brushing  or  beating  of  the  skins.  In  this  way 
one  obtains  skins  with  designs  proof  against 
rumpling,  suited  for  ironing  in  which,  like  in 
natural  designs,  the  hairs  stand  away  freely  from 

-u  one  another  and  from  the  hide. 

The  sticking  together  of  the  hairs  is  prevented, 
for  the  particles  of  the  comparatively  small  quan- 
tities of  the  viscous  solution  which  suffice  to  carry 
out  the  above  described  process  are  continually 

•°'0  and  energetically  separated  from  each  other  in 
the  operation  of  deflecting  and  re-arranging  the 
hairs,  whereas  to  be  fully  efficient,  an  adhesive 
must  be  left  undisturbed.  Moreover  the  strength 
of  adhesion  may  be  largely  reduced  by  the  dis- 
solvents  added  to  the  fixatives  and  by  other  hair 
softening  agents.  Should  some  of  the  hairs  stick 
nevertheless  together,  a  subsequent  brushing  or 
some  other  means  of  removing  the  fixative,  would 

j_  cause  the  last  remainder  of  the  fixative  to  dis- 
appear. 

This  invention  produces  therefore  in  contra- 
distinction to  an  older  method  operating  with 
close  sticking  and  goffering,  pieces  having  the 

4_  noblest  texture  of  hairs. 

The  invention  has  the  advantage  of  treating 
the  hairs  in  a  softened  state,  which  means  that 
they  can  be  treated  most  sparingly,  their  required 
deformation  causing  no  notable  stresses  of  ex- 

r0  tension  or  torsion  and  it  may  be  added  that  the 
fixative  acts  automatically  and  exactly  in  the 
new  shape  and  lay  of  and  along  the  whole  of 
the  hairs  during  any  time.  In  contradistinction 
to  all  the  older  methods  referred  to  it  has  more- 
over  the  peculiarity  that  the  fixatives  can  be  sub- 

°'*  sequently  removed  without  any  traces  left  and 
without  damage  done  to  the  produced  shapes  of 
the  hairs,  and  that  the  elasticity  of  the  hairs 
temporarily  latent  during  the  treatment  revives 
afterwards,  attached  to  the  produced  new  shape 

60  and  order  of  them,  so  that  the  hairs  after  every 
permissible  stress  tend  to  get  back  to  this  new 
shape  and  order. 

ZOLTAN  VAG. 
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The  present  invention  relates  to  bituminous 
road  constructional  materials. 

We  have  found  that  bituminous  road  construc- 
tional materials  may  be  prepared  in  a  very  ad- 
vantageous manner  by  incorporating  with  the 
bituminous  binding  agents  and  the  stone  mate- 
rial, i.  e.  the  rocks  pebble,  stone  gravel,  split  and 
the  like,  nitrogenous  substances  obtainable  by 
the  interaction  of  alkylene  diamines  or  polyal- 
kylene  polyamines  and  the  sulfochlorides  result- 
ing from  the  action  of  halogen  and  sulphur 
dioxide  on  aliphatic  hydrocarbons  or  halogenated 
aliphatic  hydrocarbons  containing  at  least  10 
carbon  atoms  in  the  molecule. 

The  said  nitrogenous  substances  may  be  de- 
rived for  example  from  ethylene  diamine,  prop- 
ylene diamine,  hexamethylene  diamine  or  di- 
ethylene  triamine,  triethylene  tetramine  etc.  or 
the  corresponding  polyalkylene  polyamines  con- 
taining propylene  or  higher  alkylene  groups  on 
the  one  hand  and  the  products  resulting  from 
the  action  of  chlorine  and  sulphur  dioxide  on 
decane,  dodecane,  octodecane  or  their  chlorina- 
tion  products  on  the  other  hand.  The  sulfochlo- 
rides may  be  prepared  for  example  according  to 
application  Ser.  No.  227,510,  filed  in  the  names  of 
Paul  Herold,  Karl  Smeykal,  Friedrich  Asinger 
and  Wilhelm  Wolf  on  August  30,  1938.  Instead  of 
substances  made  from  said  simple  components 
there  may  be  used  substances  obtained  from 
mixtures  of  the  said  di-  or  polyamines  and/or 
mixtures  of  sulfochlorides  of  the  said  kind  such 
as  may  be  prepared  from  paraffin  wax  or  ali- 
phatic mineral  oil  fractions  consisting  substan- 
tially of  paraffinic  hydrocarbons  with  at  least  10 
carbon  atoms.  Other  suitable  starting  materials 
for  the  preparation  of  the  sulfochlorides  are  the 
aliphatic  hydrocarbon  mixtures  resulting  from 
the  catalytic  hydrogenation  of  carbon  monoxide 
at  relatively  low  superatmospheric  pressures  or 
the  hydrocarbon  mixtures  obtainable  by  catalytic 
hydrogenation  of  defines  formed  by  dehydration 
of  alcohols  containing  at  least  10  carbon  atoms 
which  are  obtained  as  by-products  in  the  cata- 
lytic synthesis  of  methanol  from  carbon  monox- 
ide and  hydrogen.  Chlorination  products  of  all 
of  the  said  aliphatic  hydrocarbons  may  also 
serve  for  the  preparation  of  the  sulfochlorides. 

While  rocks  and  stones  of  basic  character,  such 
as  limestone,  magnesite  and  clays,  are  by  their 
nature  hydrophobic  to  a  certain  degree  and  may 
therefore  comparatively  readily  be  combined  with 
bituminous  binding  agents,  in  contradistinction 
thereto  rock  and  stone  varieties  of  acid  character, 
such  as  granite  and  porphyry,  are  generally 
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speaking  hydrophilic  and  can  only  be  combined 
with  difficulty  with  bituminous  binding  agents. 
Accordingly,  in  the  case  of  acid  rock  and  stone 
it  is  especially  advantageous  to  add  the  said  ni- 
trogenous substances  which  facilitate  the  combi- 
nation of  the  two  components. 

Road  constructional  materials  are  prepared 
for  example  by  bringing  together  hydrophilic 
varieties  of  rock  or  stone,  such  as  por- 
phyry, syenite,  basalt,  trass  and  the  like 
which  possess  excellent  hardness,  great  resist- 
ance to  compression  and  stability  to  weathering 
influences,  and  suitable  bituminous  binding 
agents,  as  for  example  tar  or  asphalt,  in  the  pres- 
ence of  the  above  described  nitrogenous  sub- 
stances. The  latter  may  be  used  in  varying 
amounts  which  depend  on  the  nature  of  the  other 
components  of  the  constructional  material.  For 
example  a  few  per  cent  of  the  nitrogenous  sub- 
stances, calculated  with  reference  to  the  binding 
agent,  may  be  used,  but  in  many  cases  amounts 
of  about  1  per  cent  or  less  are  sufficient.  The 
road  may  be  laid  out  in  different  ways.  The  said 
components  of  the  mixture  may  be  brought  to- 
gether simultaneously  while  thoroughly  mixing 
them  and  the  mixture  then  applied  to  the  rock 
material ;  or  the  rock  or  stone  may  first  be  mixed 
with  the  binding  agent  and  the  nitrogenous  sub- 
stance of  the  said  type  then  added,  whereupon 
by  further  mixing  the  desired  good  combination 
of  the  components  is  effected.  The  di-  or  poly- 
amine-sulfochloride  reaction  products  may  also 
first  be  applied  to  the  rock  or  stone  which  is  then 
mixed  with  the  bituminous  material;  when  the 
said  nitrogenous  substance  is  used  in  solution  or 
in  suspension  in  a  liquid  the  mixture  may  be 
dried  before  the  bituminous  binding  agent  is 
added.  The  rock  or  stone  may  also  be  mixed 
with  a  solution  or  dispersion  of  the  said  nitrog- 
enous substances  in  the  binding  agent. 

The  process  may  also  be  used  with  advantage 
with  basic  rock  or  stone,  in  particular  such  as 
contains  considerable  admixtures  of  acid  rock  or 
stone.  A  particular  advantage  resides  in  the  fact 
that  even  binding  agents  containing  large 
amounts  of  water,  as  for  example  emulsions,  as 
well  as  wet  rock  or  stone  can  be  readily  made  to 
adhere.  Furthermore,  working  in  wet  weather, 
which  otherwise  is  frequently  difficult,  offers  no 
difficulty. 

The  nature  of  the  road  constructional  material 
may  be  varied  in  any  desired  manner  by  an  ad- 
dition of  flux  oils  or  substances  increasing  the 
viscosity  or  by  chlorination  of  the  bituminous 
binding  agent  or,  when  the  latter  is  used  in  the 
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form  of  an  emulsion,  by  an  addition  of  emulsify- 
ing agents  or  by  other  similar  measures. 

The  said  nitrogenous  substances  may  also  be 
very  advantageously  used  in  filling  grooves,  such 
as  occur  for  example  in  the  construction  of  con-  5 
crete  roads,  with  bituminous  materials. 

By  using  more  or  less  readily  volatile  bitumen 
solvents,  an  increased  stability  to  frost  and  an 
increased  lubricating  property  of  the  freshly  pre- 
pared bitumen  on  the  stone  are  obtained;  this  is  10 
advantageous  in  the  rolling-in  process  in  road 
construction  and  is  necessary  for  the  complete 
coating  and  covering  of  porous  concrete  surfaces. 

The  following  examples  will  further  illustrate 
the  nature  of  this  invention  but  the  invention  1.5 
is  not  restricted  to  these  examples.   The  parts 
are  by  weight. 

Example  1 

The  surface  of  a  freshly-made  and  shortly  set 
concrete  road  covering  is  coated  with  a  mixture  20 
of  78  parts  of  60/40  road  tar,  20  parts  of  asphalt 
bitumen  having  a  softening  point  of  45°  C.  (ac- 
cording to  Kraemer-Sarnow)  and  2  parts  of  the 
reaction  product  of  a  diethylene  triamine  and  a 
mixture  of  sulfochlorides  obtained  by  treating  a  25 
mixture   of   paraffin  hydrocarbons  containing 
from  10  to  18  carbon  atoms  in  the  molecule  with 
chlorine  and  sulfur  dioxide  in  the  manner  de- 
scribed in  application  Ser.  No.  227,510.  The  up- 
per layer  can  be  applied  to  moist  cement  and  its  30 
adhesion  is  not  injured  or  impaired  by  any  influ- 
ence of  external  moisture,  such  as  underground 
water,  rain  and  the  like. 

Example  2  35 

100  parts  of  porphyry  chips  of  from  5  to  8 


millimeters  size  are  sprayed  and  completely  mois- 
tened by  mechanical  mixing  with  10  parts  of  a 
2  per  cent  aqueous  solution  of  the  reaction  prod- 
uct of  polyethylene  polyamine  (a.  mixture  of  di- 
ethylene triamine,  triethylene  tetramine  and  the 
higher  analogous  compounds  obtainable  by  re- 
acting ethylene  chloride  with  ammonia;  and  a 
mixture  of  sulfochlorides  obtained  by  causing 
chlorine  and  sulfur  dioxide  to  act  on  a  mixture 
of  aliphatic  hydrocarbons  with  16  to  18  carbon 
atoms  originating  from  the  catalytic  hydrogena- 
tion  of  carbon  monoxide,  the  treatment  with 
chlorine  and  sulfur  dioxide  being  carried  out 
in  the  manner  described  in  application  Ser  No. 
227,510.  The  moistened  porphyry  chips  are 
mixed  with  suitable  amounts  of  an  asphalt  bitu- 
men known  under  the  name  "Spramex  300" 
'having  a  softening  point  according  to  Kraemer- 
Sarnow  of  about  20'  C.)  which  has  been  rendered 
workable  in  the  cold  by  an  addition  of  20  per  cent 
of  benzene  first  runnings.  The  stone  is  uniform- 
ly coated  with  bitumen  and  the  coating  suffers 
scarcely  any  change  after  standing  for  8  days 
under  water,  even  when  the  temperature  is  tem- 
porarily raised  to  75°  C. 

In  the  absence  of  the  said  nitrogenous  addi- 
tional substance  only  a  bad  combination  of  the 
bitumen  with  the  stone  takes  place  and  after 
standing  for  a  relatively  short  time  under  water 
at  ordinary  temperature  such  coating  of  bitumen 
is  entirely  loosened  from  the  stone. 
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This  invention  relates  to  lifting  devices  and 
is  particularly  directed  to  a  device  for  raising 
semi-solid  masses,  such  as  ore-bearing  muds  or 
cellulose  used  in  the  manufacture  of  paper  or 
artificial  wool,  with  the  aid  of  compressed  air.  s 

The  problem  of  raising  semi-solids  by  me- 
chanical means  is  difficult  indeed  and  its  satis- 
factory solution  has  offered  almost  insurmount- 
able difficulties  so  far,  not  only  in  the  metal- 
lurgical industry,  but  also  in  chemical  enter-  10 
prises  of  various  types. 

Attention  is  called  to  the  practice  prevailing  in 
smelting  establishments  of  draining  the  waste- 
water of  blast-furnaces  through  settling-reser- 
voirs in  which  the  solid  ore-bearing  constituents  i5 
are  separated  from  the  liquid.  Such  ore-bearing 
deposits  contain  a  large  percentage  (in  many 
cases  up  to  60%)  of  iron,  and  for  that  reason  are 
valuable  enough  to  be  passed  through  another 
smelting  process.  In  order  to  convey  such  almost  20 
solid  and  sticky  muds  to  the  place  where  they 
are  subjected  to  another  treatment  it  has  been 
the  custom  so  far  to  add  to  them  a  comparatively 
large  percentage  of  water  and  to  pump  the  whole 
to  its  place  of  destination,  whereupon  the  solid  ~~> 
constituents  had  again  to  be  separated  from  the 
water  before  the  actual  treatment  could  begin. 
That  a  method  of  this  kind,  because  of  the  waste 
of  water  and  energy  and  the  machinery  needed 
to  effect  the  separation,  is  an  extremely  costly  30 
affair  needs  hardly  any  explaining. 

It  has  further  been  tried  to  mix  these  semi- 
solid and  sticky  masses  with  water  and  air,  pro- 
vided that  the  particular  nature  of  the  mass  in 
question  permitted  such  mixing.  However,  this  35 
method  was  likewise  found  uneconomic,  because 
of  the  heavy  consumption  of  water  and  air,  and 
frequently  resulted  in  the  formation  of  lumps 
and  incrustation  and  clogging  of  the  pipes. 

Attention  is  also  invited  to  the  difficulties  en-  49 
countered  in  the  transportation  of  the  oil-bear- 
ing muds  of  oil-fields.  In  order  to  increase  the 
liquidity  of  this  sticky  material  to  such  a  degree 
that  it  can  be  pumped  to  refineries  it  has  to  be 
heated,  while  the  pipes  have  to  be  insulated  in  45 
order  to  prevent  the  dropping  of  the  tempera- 
ture, which  naturally  is  complicated  and  expen- 
sive. 

Plunger-pumps  and  centrifugal  pumps  of  nor- 
mal construction  are  too  delicately  designed  to  be  50 
used  for  the  raising  of  mud-like  masses,  and  also 
the  hitherto  known  pneumatic  systems  have 
proved  to  be  unsuited  for  the  purpose  in  ques- 
tion. It  was  impossible  to  raise  these  semi-solid 
and  sticky  muds  without  the  danger  for  the  con-  55 


trolling  means  (floats)  arranged  in  the  lifting 
chambers  to  become  encrusted  with  mud  and  tied 
up  in  the  latter,  so  that  they  could  no  longer  per- 
form their  controlling  function.  It  was  further 
impossible  to  move  these  sticky  masses  in  a  satis- 
factory manner  through  pressure  pipes  of  fre- 
quently several  hundreds  or  thousands  of  meters. 
The  losses  through  friction  in  pipe  lines  like  that 
are  so  considerable  that  an  orderly  conveyance 
of  the  masses  is  practically  impossible,  not  to 
mention  the  constant  danger  of  incrustation  of 
the  pipes  and  the  high  expense  involved  by  a 
system  like  that. 

Equally  unsuited  for  the  conveyance  of  mud- 
like masses  is  a  known  device  for  raising  liquids, 
according  to  which  a  column  of  liquid  is  supposed 
to  be  lifted  with  the  aid  of  air-bubbles  rising  in  a 
vertically  disposed  pipe  containing  that  column 
of  liquid.  It  is  understood  that  means  like  that 
are  ineffective  for  the  raising  of  masses  of  great 
density  and  a  high  specific  weight  like  mud  and 
similar  substances,  and  they  are  completely  out 
of  place  in  cases  where  the  mud-like  masses 
have  to  be  forced  through  horizontally  disposed 
pipe-lines. 

The  present  invention  overcomes  the  aforesaid 
disadvantages  of  the  known  devices  and  solves 
the  problem  of  raising  semi-solid  or  mud-like 
masses  with  the  aid  of  compressed  air  in  a  sim- 
ple and  efficient  way  by  providing  the  raising 
means  with  a  regulatably  driven  controlling 
mechanism  for  the  valves  which  connect  the 
pressure  pipe  with  the  ejectors  and  by  devising 
that  controlling  mechanism  in  such  a  way  that 
the  valves  are  closed  at  a  predetermined  moment 
succeeding  the  moment  of  the  completed  ejection 
of  the  masses  from  the  ejectors. 

In  pneumatic  lifting  devices  into  which  the 
semi-solids  enter  by  gravitation  the  control  of 
the  pressure  air  can  be  effected  in  a  simple  way 
if  between  the  compresser  and  the  controlling 
means  a  speed  regulating  mechanism  is  arranged 
by  which  the  speed  of  rotation  of  the  controlling 
means,  which  are  driven  from  the  compressor 
shaft,  is  slowed  down,  so  that  the  controlling 
means  rotate  at  a  reduced  speed.  In  this  way 
it  is  possible  to  supply  to  the  ejector  more  com- 
pressed air  than  will  be  needed  for  the  jection  of 
the  charge.  After  the  dispatch  of  compressed 
air  to  the  ejector  has  been  completed  the  ejector 
is  connected  by  the  controlling  means  with  the 
atmosphere,  so  that  the  surplus  air  can  escape 
and  that  the  semi-solids  can  gravitate  into  the 
ejector  as  before. 

Overloading  of  the  ejector-tanks  by  the  masses 
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entering  from  the  feed  pipe  can  be  no  matter  of 
concern,  as  the  pressure  pipes  run  into  the  tops 
of  the  ejector-tanks  at  higher  spots  than  the 
discharge  branches  of  the  feed  pipe.  If,  never- 
theless, some  of  the  muds  should  enter  the  pres- 
sure pipes  they  will  be  blown  back  into  the  tanks 
by  the  compressed  air  as  soon  as  the  pressure 
pipes  are  connected  by  the  controlling  mecha- 
nism with  the  pressure  side  of  the  compressor. 
The  lengthening  of  the  pressure  period  caused 
by  the  slower  rotation  of  the  controlling  means 
will  have  the  result  that,  after  the  ejection  of 
the  charge  from  the  tank  is  completed,  an  addi- 
tional supply  of  compressed  air  will  be  forced  into 
the  ejector  and  into  the  discharge  pipe.  The 
fact  that  because  of  the  reduced  speed  of  rota- 
tion of  the  controlling  means  also  the  airing  pe- 
riod will  be  prolonged  is  of  no  importance  in  the 
operation  of  the  device. 

The  additional  supply  of  compressed  air  forced 
into  the  discharge  pipe  at  the  end  of  each  ejec- 
tion forms  in  the  discharge  pipe  behind  each  of 
the  ejected  charges  an  elastic  cushion  of  air, 
which  will  not  mix  with  the  semi-solid  and  sticky 
masses  and  whose  extension  will  depend  upon 
the  speed  of  rotation  of  the  controlling  means, 
so  that  the  volume  of  these  air-cushions  can  be 
regulated  at  the  controlling  means.  Because  of 
these  alternate  charges  of  semi-solids  and  com- 
pressed air  the  semi-solids  will  notbeinfrictional 
contact  with  the  walls  of  the  pipes  throughout 
the  entire  length  of  the  pipe  line,  so  that  the 
friction  in  the  pipe  line  will  be  reduced  consid- 
erably and  that  the  pressure  needed  for  operat- 
ing the  device  will  not  be  an  excessive  one.  An- 
other advantage  of  the  arrangement  resides  in 
the  fact  that  incrustation  of  the  ejector  tanks 
is  sure  to  be  avoided  because  of  the  cleaning  ac- 
tion effected  by  the  additional  supplies  of  com- 
pressed air  at  the  end  of  each  ejection. 

It  is  also  possible  to  devise  the  arrangement 
in  such  a  way  that  the  ejector  tanks  are  alter- 
nately connected  with  the  pressure  side  and  with 
the  suction  side  of  a  compressor.  In  this  case 
the  invention  contemplates  to  provide  the  con- 
trolling means  with  a  pair  of  adjustable  cams 
for  operating  a  pair  of  valves  arranged  respec- 
tively in  the  path  of  the  pressure  pipe  and  the 
suction  pipe  and  adapted  to  effect  the  connection 
of  the  ejectors  with  the  pressure  side  and  the 
suction  side  of  the  compressor  in  alternate  suc- 
cession. Here,  again,  the  controlling  means  will 
be  driven  from  the  compressor  shaft  and  the 
cams  will  be  adjusted  with  respect  to  each  other 
and  with  regard  to  prevailing  conditions  in  such 
a  position  that  the  suction  periods  are  accu- 
rately timed  to  ensure  the  complete  filling  of  the 
tanks,  while  the  pressure  periods  are  so  timed 
that  after  each  ejection  a  cushion  of  air  is  formed 
behind  the  ejected  charge.  The  valve  arranged 
in  the  path  of  the  pressure  pipe  will  be  opened 
by  its  appertaining  cam  at  the  moment  the  fill- 
ing of  the  tank  has  been  completed,  and  will  be 
kept  open  until  the  tank  has  been  cleaned  out 
completely  and  until  a  cushion  of  air  of  a  prede- 
termined length  has  been  dispatched  into  the 
discharge  pipe  behind  the  blown-out  semi-solids. 
A  speed-regulating  mechanism  (of  the  floating- 
regulation  type— contrary  to  stepwise  regula- 
tion) arranged  between  the  compressor  and  the 
controlling  mechanism  will  make  it  possible  to 
increase  or  to  reduce  according  to  prevailing  con- 
ditions the  speed  of  the  controlling  means,  i.  e. 
their  number  of  rotations  in  a  unit  of  time.  If 
the  work  accomplished  by  the  air-pump  is  as- 
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sumed  to  be  a  constant  one  it  is  self-evident  that 
any  modification  of  the  speed  of  rotation  of  the 
controlling  means  must  necessarily  change  the 
volume  of  the  charge  fed  into  the  ejector  tank. 
If  the  speed  cf  rotation  of  the  controlling  means 
is  accelerated,  the  length  of  the  suction  period 
will  be  correspondingly  reduced,  so  that  the  tank 
will  be  incompletely  filled.  If,  on  the  other 
hand,  the  speed  of  rotation  is  reduced,  the  end 
of  the  suction  period  will  be  reached  at  a  later 
moment,  so  that  more  semi-solids  will  flow  in 
and  increase  the  volume  of  the  charge. 

It  is  obvious,  therefore,  that  through  the  pro- 
vision of  the  adjustable  cams  in  combination 
with  the  speed  regulating  mechanism  of  the 
floating  regulation  type  the  controlling  means 
of  pneumatic  ejectors  operating  with  pressure- 
air  and  suction-air  will  be  improved  to  such  an 
extent  that  perfect  adjustment  to  prevailing  con- 
ditions is  possible  and  that  faultless  operation  of 
the  device  is  guaranteed. 

The  invention  will  be  best  understood  from  the 
consideration  of  the  following  detailed  descrip- 
tion taken  in  connection  with  the  accompanying 
drawings,  forming  a  part  of  the  specification,  and 
in  which  similar  reference  numerals  indicate  like 
parts  in  the  different  figures,  with  the  under- 
standing, however,  that  the  invention  is  not  con- 
fined to  any  strict  conformity  with  the  showing 
of  the  drawings  but  may  be  changed  or  modi- 
fied so  long  as  such  changes  or  modifications 
mark  no  material  departure  from  the  salient 
features  of  the  invention  as  expressed  in  the  ap- 
pending claims. 

In  the  drawings : 

Fig.  1  is  a  diagrammatical  illustration  of  the 
essential  elements  of  the  device; 

Fig.  2  is  a  diagrammatical  illustration  of  the 
compressor,  the  speed  regulating  mechanism, 
and  the  control  box ; 

Fig.  3  is  a  detail  sectional  view  of  a  control 
box,  showing  the  adjustable  cams  and  their  posi- 
tion with  respect  to  each  other; 

Fig.  4  is  a  detail  sectional  view  of  a  controlling 
device  used  in  cooperation  with  a  speed  regulat- 
ing mechanism,  showing  how  the  valves  are  ar- 
ranged in  the  path  of  the  pressure-  and  suction- 
pipes  and  how  they  are  operated  by  the  cams; 

Fig.  5  is  a  diagrammatical  illustration  of  the 
cams  of  Fig.  4,  showing  the  position  of  the  cams 
arranged  at  an  angle  of  180°  with  respect  to  each 
other; 

Fig.  6  is  a  diagrammatical  illustration  of  the 
device  in  operation; 

Fig.  7  is  a  bottom -plan  view  of  the  device  illus- 
trated in  Fig.  6. 

Referring  now  to  the  drawings  in  detail  the 
reference  numerals  I  and  2  denote  the  ejector 
tanks  into  which  the  semi-solids  gravitate  from 
the  feed-pipe  3,  which  is  provided  for  each  of  the 
tanks  with  a  slide-shutter  4  and  a  return-flap  5. 
The  semi-solids  are  discharged  through  the  dis- 
charge pipes  6  provided  with  the  return-flaps  7 
and  the  slide-shutters  8. 

The  compressed  air  is  produced  in  a  compres- 
sor 9  actuated  by  an  electric  motor  10.  The 
compressor  9  is  connected  with  the  control  box 
13  on  the  pressure  side  through  the  pipe  <  1,  and 
on  the  suction  side  through  the  pipe  12,  while 
the  controlling  device  13  is  connected  with  the 
ejector-tanks  I  and  2  through  the  pipes  1 4  and 
( 5.  The  air  pipes  1 4  and  1 5  are  so  arranged  that 
at  their  spot  of  highest  elevation  they  exceed  in 
height  the  highest  inflow-level  of  the  semi-sol- 
ids.  By  means  of  valves  provided  in  the  control- 


365,724 


3 


ling  device  13  the  air  pipes  14  and  15  are  connect- 
ed in  alternate  succession  with  the  pressure-side 
of  the  compressor,  i.  e.  with  the  pipe  1 1 ,  so  that 
through  the  surplus-pressure  created  in  the 
ejector  tanks  the  semi-solids  are  forced  out  of 
the  latter.  Hence,  when  the  ejector  tank  I  is 
connected  through  the  air  pipe  14  with  the  pres- 
sure pipe  1 1,  the  ejector  tank  2  is  connected  via 
its  air  pipe  15  with  the  open  air,  and  vice  versa. 
The  suction-pipe  12  is  constantly  kept  open  at 
the  controlling  device  and  also  terminates  in  the 
open  air.  The  controlling  device  13  is  driven 
from  the  compressor  shaft  IS,  w hereby  between 
the  shaft  and  the  controlling  device  a  speed-reg- 
ulating mechanism  17  of  the  floating  regulation 
type  is  arranged. 

Fig.  2  shows  how  the  controlling  device,  the 
speed-regulating  mechanism  and  the  compressor 
are  arranged.  Mounted  on  the  compressor  shaft 
16  is  a  gear  wheel  18,  which  via  a  gear  wheel  19 
transfers  its  rotary  motion  to  the  gear  20  of  the 
speed-regulating  mechanism  21,  whose  speed 
may  be  regulated  with  the  aid  of  a  regulating 
wheel  22.  Arranged  on  the  shaft  23  is  a  worm 
24,  which  meshes  with  a  worm  wheel  25  mounted 
on  the  shaft  26  of  the  control  box  13  for  driving 
that  shaft.  The  shaft  26  is  provided  with  two 
cams  27  which  are  disposed  at  an  angle  of  180° 
with  respect  to  each  other  and  adapted  to  actu- 
ate valves  which  alternately  connect  the  air  pipes 
1 4  and  1 5  with  the  pressure  pipe  '  1  and  with  the 
open  air,  while  the  suction  pipe  12  remains  open 
constantly.  For  the  sake  of  simplicity  the  two 
valves  have  not  been  shown  in  this  figure.  In 
order  to  ensure  the  connection  of  the  suction  pipe 
12  with  the  atmosphere  the  invention  contem- 
plates to  provide  the  pipe  12  with  a  branch  12' 
in  which  may  be  arranged  a  slide  28,  which  will 
be  kept  open  and  thus  guarantees  the  connection 
with  the  open  air.  But  it  is  also  possible  to  de- 
vise the  construction  in  such  a  way  that  the  suc- 
tion branch  of  the  air-pump  9,  or  the  pipe  con- 
nection to  the  controlling  mechanism  13  termi- 
nates freely  in  the  open  air. 

Fig.  3  shows  a  simplified  construction  of  a 
controlling  mechanism  adapted  to  be  used  in 
combination  with  an  ejector  operated  by  air 
suction  and  air  compression.  The  driving  power 
derived  from  the  compressor  shaft  16  is  trans- 
ferred via  the  speed-regulating  mechanism  17 
(Fig.  1)  to  the  gear  wheel  29,  which  meshes  with 
the  gear  wheel  30  mounted  on  the  cam-shaft  31. 
The  cam  on  the  right  32  is  arranged  on  the  shaft 
31,  which  latter  is  journaled  in  the  casing  13' 
of  the  controlling  mechanism  1 3  and  in  the  bear- 
ing 33.  Mounted  on  the  end  of  the  shaft  3 1  is  a 
coupling-member  34  which  meshes  with  another 
coupling-member  35,  which  is  likewise  arranged 
on  the  end  of  a  shaft  37  and  secured  in  coupling 
engagement  with  the  member  35  by  the  pressure 
of  a  spring  3S.  The  shaft  37  is  journaled  in  the 
casing  13'  and  the  bearing  38  and  provided  with 
a  cam  39.  The  shaft  37  passes  through  the  cas- 
ing 13'  and  carries  at  its  free  end  a  handle  40. 
The  cams  32  and  30  are  adapted  to  actuate  the 
spring-loaded  valves  41  and  42  of  which  in  the 
embodiment  illustrated  in  Fig.  3  the  valve  42  is 
shown  in  closed  position  while  the  valve  41  is 
shown  in  opened  position.  In  an  arrangement  of 
this  type  the  air  pipes  14  and  15  will  be  alter- 
nately connected  with  the  pressure  pipe  1 1  and 
with  the  suction  pipe  1 2,  in  per  se  known  manner. 

In  order  to  alter  the  position  of  the  cams  32 
and  39  with  respect  to  each  other  it  is  merely 
necessary  to  disengage  the  coupling  member  35 


from  the  coupling-member  34  by  pulling  the  han- 
dle 40  of  the  shaft  37  in  outward  direction  against 
the  pressure  of  the  spring  36  and  to  rotate  the 
shaft  37  and  the  cam  39  mounted  on  the  latter 

5  through  the  necessary  angle,  whereupon  the  cou- 
pling member  35  may  be  permitted  to  reengage 
the  coupling  member  34  as  before.  In  this  way 
it  is  possible  to  adjust  the  position  of  the  cams 
with  respect  to  each  other  and  with  regard  to 

10  prevailing  conditions  and  to  regulate  the  length 
of  the  pressure  periods  in  such  a  way  that  after 
each  completed  ejection  a  cushion  of  air  of  a  pre- 
determined length  is  formed  behind  the  blown - 
out  semi -solids  in  the  discharge-pipe. 

15  A  controlling  device  adapted  to  be  used  in  com- 
bination with  the  speed-regulating  mechanism 
17  (of  Fig.  1)  has  been  iillustrated  by  way  of 
example  in  Figs.  4  and  5  of  the  drawings.  A  con- 
trolling mechanism  like  this  is  per  se  known.  In 

20  Fig.  4  the  reference  numeral  24  designates  the 
worm  which  meshes  with  the  worm-wheel  25  of 
the  controlling  mechanism  and  thus  rotates  the 
shaft  26  on  which  are  secured  the  cams  27  at  an 
angle  of  180°  with  respect  to  each  other,  as  illus- 

23  trated  in  Fig.  5.  The  controlling  mechanism  in- 
cludes two  pistons  43  and  43'  which  reciprocate 
in  the  cylinders  44  and  44'  and  which  are  pro- 
vided with  the  piston-rods  45  and  45'.  Mounted 
on  the  piston  rods  are  the  compression  springs 

30  47  and  47'  which  at  one  end  bear  against  the 
plates  46  and  46'  secured  to  the  ends  of  the  pis- 
ton rods,  and  at  the  other  end  against  the  cyl- 
inder covers  48  and  48'.  Secured  to  the  ends 
of  the  piston  rods  are  the  rolls  49  and  49',  which 

35  are  engaged  by  the  cams  27.  In  the  embodiment 
illustrated  in  Fig.  4  the  cam-plate  on  the  left  is 
in  its  uppermost  position  enabling  the  compres- 
sion spring  47  to  lift  the  piston  43  into  the  po- 
sition in  which  the  pressure  pipe  1 1  is  connected 

40  with  tank  2  through  pipe  15,  while  simultane- 
ously in  the  cylinder  44'  the  branch  leading  to 
pipe  15  is  closed  up  by  the  piston  43',  which  at 
this  moment  has  been  forced  by  the  cam-plate 
on  the  right  against  the  pressure  of  spring  47' 

45  into  its  lowermost  position  in  which  it  connects 
the  suction-pipe  12  through  pipe  14  with  tank 
I.  When  after  this  the  cam-shaft  26  continues 
its  rotation  through  an  angle  of  180°  the  piston  43 
will  reach  its  lowermost  position  in  which  it  con- 

50  nects  the  pressure-pipe  1 1  through  pipe  1 4  with 
tank  I,  while  simultaneously  the  piston  43'  will 
rise  to  its  uppermost  position  in  which  it  connects 
the  suction-pipe  12  through  pipe  15  with  tank  2. 
The  Figs.  6  and  7  show  the  device  at  a  moment 

55  of  its  operation.  The  ejector  tank  2  has  just 
been  filled,  while  the  charge  of  tank  1  has  just 
been  blown  out.  But  the  connection  between 
tank  1  and  the  discharge  pipe  6  is  still  open,  so 
that  a  cushion  of  air  50  will  form  in  pipe  6 

60  behind  the  charge  of  mud  51  that  has  just  been 
ejected.  A  moment  later  the  connection  be- 
tween tank  1  and  the  suction  pipe  1 2  of  the  com- 
pressor will  be  established,  so  that  a  new  charge 
of  mud  will  flow  into  the  tank,  while  at  the  same 

65  time  the  pressure  pipe  1 1  will  be  brought  in  con- 
nection with  the  ejector  tank  2  and  admit  to  that 
tank  a  charge  of  compressed  air  to  discharge  the 
mud. 

Instead  of  providing  the  device  with  return- 
70  flaps  5  and  7,  it  is  also  possible  to  use  exclusively 
the  slide-shutters  4  and  8,  which  in  known  man- 
ner may  be  controlled  either  electrically  or  hy- 
draulically  or  by  means  of  compressed  air.  If 
electrical  controlling  means  are  to  be  employed 
75  it  is  suggested  to  secure  to  the  cam-shaft  26  (of 
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Fig.  2)  an  auxiliary  shaft  and  to  equip  this  aux- 
iliary shaft  with  electrical  contacts  in  such  a  way 
that  the  slide-cutter  4  of  tank  I  is  closed  and 
the  slide-shutter  8  of  that  tank  is  open  when 
the  charge  of  that  tank  is  being  ejected,  while  on  g 
the  other  hand  slide  4  will  be  open  and  slide  8 
will  be  closed  when  the  filling  of  the  tank  takes 
place.  The  same  would  apply  to  the  slide-shut- 
ters of  tank  2.  However,  an  arrangement  like 
that  is  known  to  the  art  and  therefore  not  illus-  ]o 
trated  in  the  present  invention. 

Before  the  operation  of  the  lifting  device  is 
brought  to  a  stop  all  of  the  elevated  material 
should  be  discharged  from  the  discharge  pipe 
6.  For  that  purpose  the  slide -shutters  4  have  j,§ 
to  be  closed,  so  that  further  semi-solids  are  pre- 
vented from  being  sucked  or  from  flowing  into 
the  tanks  t  and  2.  But  in  spite  of  the  closing 
of  the  shutters  4  the  operation  of  the  plant  is 


continued  until  all  of  the  semi-solids  are  dis- 
charged by  the  air-pressure  from  the  tanks  and 
from  the  discharge  pipe.  While  this  discharge- 
operation  is  going  on  the  slide-shutter  28  pro- 
vided in  a  branch  of  the  suction  pipe  12  has  to 
be  open  in  order  to  enable  the  compressor  to 
draw  the  pressure  air  direct  from  the  atmos- 
phere. At  the  same  time  the  controlling  mech- 
anism should  be  adjusted  in  such  a  way  that 
the  periods  of  pressure  are  lengthened  as  much 
as  possible,  so  that  the  cleaning  of  the  pipes  will 
be  accomplished  in  a  minimum  of  time.  A  ma- 
nometer arranged  in  the  path  of  the  pressure- 
pipe  1 1  will  indicate  by  sudden  drop  of  the  pres- 
sure when  the  discharge  pipe  has  been  emptied. 
After  this  the  device  can  be  stopped  without  dan- 
ger for  the  discharge  pipe  to  become  clogged  by 
the  lodgment  of  dried  up  solid  matter  therein. 
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For  the  purpose  of  manufacturing  units  for  in- 
sulating heat  and  sound  by  the  aid  of  threads  of 
glass  or  other  vitreous  substances  the  hanks 
formed  by  these  threads  are  spread  out  in  super- 
posed layers,  which  are  then  heaped  up  until 
each  unit  is  of  sufficient  thickness  for  providing 
the  required  degree  of  insulation.  Since  this 
manufacture  is  carried  out  by  hand  it  is  not  pos- 
sible to  obtain  a  homogeneous  product,  for  the 
degree  of  insulation,  which  is  a  function  of  the 
proportion  between  the  quantity  of  glass  threads 
and  the  quantity  of  air  interposed  between  these 
threads  per  unit  of  volume,  varies  from  point  to 
point.  Since  the  insulating  power  in  such  a  unit 
does  not  exceed  that  of  the  zone  at  which  the  de- 
gree of  insulation  is  weakest,  it  follows  that  the 
quantity  of  glass  threads  employed  in  the  unit  as 
a  whole  is  much  greater  than  the  quantity  really 
necessary  for  obtaining  the  same  insulating 
power.  To  this  disadvantage  are  to  be  added 
that  of  the  cost  of  labour  and  that  of  the  risks 
inherent  in  the  manipulation  of  glass  threads, 
which,  when  they  break,  are  liable  to  pierce  the 
skin,  the  eyes,  and  the  respiratory  organs. 

The  object  of  the  present  invention  is  to  pro- 
vide a  method  of  manufacture  which  obviates 
these  disadvantages.  This  method  consists  in 
cutting  the  hanks  of  glass  threads  in  such  a  man- 
ner that  the  cut  threads  are  of  a  substantially 
uniform  and  reduced  length,  then  disentangling 
these  cut  threads  in  a  current  of  fluid,  and  leav- 
ing the  threads,  thus  disentangled,  to  settle  out, 
thus  forming  a  mattress  or  cushion,  which  is  then 
dried  and  compressed  in  such  a  manner  as  to  give 
it  a  thickness  suitable  for  obtaining  the  degree 
of  insulation  required. 

The  invention  further  consists  in  the  resulting 
new  industrial  product,  the  insulator  for  heat  or 
sound  or  both,  which  consists  of  threads  of  glass 
or  other  vitreous  substance,  cut  to  a  short  and 
substantially  constant  length  and  agglomerated 
to  form  a  uniform  mixture,  that  is  to  say,  a  mix- 
ture in  which  the  ratio  between  the  quantity  of 
glass  threads  and  the  quantity  of  air  interposed 
between  these  threads  is  practically  constant. 
The  length  of  the  cut  threads,  which  may  be  re- 
duced to  less  than  one  centimetre,  depends  upon 
the  dimensions  and  the  form  of  the  insulating 
unit  to  be  produced. 

The  invention  likewise  comprises  the  insulat- 
ing units  incorporating  this  novel  product,  and 
the  plant  enabling  the  said  process  to  be  carried 
out. 

Plant  for  carrying  out  the  process  according 
to  the  invention  is  diagrammatically  illustrated 


by  way  of  example  in  elevation,  partly  in  section, 
in  the  accompanying  drawing. 

This  plant  comprises  a  table  I,  upon  which  are 
spread  out  the  hanks  of  threads  of  glass  or  other 

5  vitreous  material,  in  which  the  threads  are  ar- 
ranged approximately  parallel  to  one  another,  an 
endless  belt  2  for  conveying  the  hanks  to  a  cutter 
3,  which  cuts  the  threads  into  portions  of  the 
same  length,  and  an  inclined  plane  4,  down  which 

K)  these  portions  slide,  to  fall  into  a  chamber  5  by 
passing  through  a  charging  door  6. 

Compressed  air  is  delivered  tangentially  to  the 
lower  part  of  the  chamber  5  through  a  pipe  7 
provided  with  a  cock  8. 

l">  An  evacuation  pipe  9,  which  can  be  shut  off  by 
means  of  a  valve  10,  unites  the  conical  upper  por- 
tion of  the  chamber  5  with  the  likewise  conical 
upper  portion  1 1  of  a  reservoir  12,  the  bottom  13 
of  which  is  equipped  with  a  tubular  connection  14, 

20  having  a  valve  15,  and  a  flared  outlet  16. 

The  reservoir  12  may  be  filled  with  water  or 
with  some  other  liquid  by  means  of  a  tube  17, 
provided  with  a  cock  18.  A  pump  19  is  connect- 
ed to  the  upper  part  and  to  the  lower  part  of  the 

-5  reservoir  12  by  two  tubes  20  and  21  respectively, 
so  as  to  produce  therein  an  upward  circulation  of 
water. 

Below  the  flared  aperture  16  are  placed  moulds 
22  of  a  suitable  form,  which  are  movable  upon 
30  wheels  23,  and  are  provided  with  cocks  24,  25  and 
26  at  different  levels  for  the  discharge  of  water. 
A  press  27  is  provided  for  compressing  the  threads 
of  glass  which  have  been  deposited  in  the  moulds 
22. 

35  The  apparatus  hereinbefore  described  operates 
in  the  following  manner:  The  speed  of  movement 
of  the  belt  conveyor  2  and  the  cutting  speed  of 
the  cutting  machine  3  are  so  related  to  one  an- 
other that  the  glass  threads  are  cut  to  a  uniform 

40  length,  fixed  in  advance.  The  cutting  is  stopped 
when  the  lengths  of  thread  have  been  accumu- 
lated in  sufficient  quantities  in  the  chamber  5. 
The  door  6  is  then  closed,  and  the  air  inlet  cock 
8  is  opened,  the  valve  10  being  closed.   There  is 

45  thus  produced  in  the  chamber  5  a  whirling  eddy 
of  air,  which  disentangles  the  threads.  The 
valve  10  is  then  opened,  the  reservoir  12  having 
been  previously  filled  with  water  by  opening  the 
cock  18  and  closing  the  valve  15.   When  all  the 

50  threads,  suitably  disentangled,  have  been  passed 
from  the  chamber  5  through  the  tube  9  into  the 
reservoir  12,  the  valve  10  is  closed,  and  the  pump 
19  is  started  so  as  to  produce  an  ascending  cur- 
rent of  liquid  in  the  mixture  filling  the  reservoir 

55  12.   The  operations  of  transporting  the  hanks, 


2 


365,862 


cutting  up  the  threads  and  feeding  the  chamber 
5  may  then  be  resumed.  After  completing  the 
stirring  of  the  threads  in  the  liquid  in  the  reser- 
voir 12,  the  mould  22  is  placed  underneath  the 
aperture  16  of  the  reservoir,  the  pump  19  is 
stopped  and  the  valve  15  opened.  The  glass 
threads  then  fall,  with  the  water  in  which  they 
were  suspended,  from  the  reservoir  12  into  the 
mould  22,  and  this  water  flows  away  through  the 
cocks  24,  25  and  26,  which  are  opened  in  succes-  10 
sion  from  the  lowest  to  the  highest,  so  as  to  ob- 
tain a  regular  settling  of  the  threads  in  the  mould. 
The  latter  is  then  moved  into  a  position  under- 
neath the  press  27,  which  compresses  the  threads 
deposited  in  the  mould,  until  the  totality  of  these  ]  . 
threads  has  a  predetermined  thickness.  The 
product  is  then  dried. 

To  the  liquid  in  the  reservoir  12  there  may  be 
added  a  material  such  as  sodium  silicate,  which 
is  capable  of  subsequently  forming  a  binding  20 
agent  between  the  threads. 

The  discontinuous  operations  described  above 
may  be  so  modified  as  to  render  them  continuous. 
Thus  it  is  possible  to  cause  the  threads,  as  they 
pass  through  the  reservoir  12,  to  fall  on  to  a  plate  2.~> 
or  conveyor  in  such  a  manner  so  as  to  form  a 
mattress  or  cushion,  the  degree  of  composition 
of  which  will  be  attained  by  the  aid  of  a  roller, 
which  takes  the  place  of  the  press  27. 

The  treatment  with  water  may  moreover  be  30 
omitted,  provided  the  chamber  5  and  the  reser- 
voir 12  are  made  of  such  forms  and  dimensions 
that  the  threads  disentangled  in  the  chamber  5 
may  be  held  in  suspension  in  the  reservoir  12, 
and  may  fall  slowly  into  moulds  or  on  to  the  35 
conveyors. 

Finally,  an  analogous  device  may  be  provided 
for  the  treatment  of  threads  of  other  materials. 


such  as  asbestos  for  example,  the  threads  of  glass 
and  the  threads  of  the  other  materials  being 
projected  simultaneously  in  predetermined  pro- 
portions into  the  interior  of  a  reservoir  in  which 
they  are  mixed  together,  and  from  which  they 
are  discharged  for  deposition  in  moulds  or  upon 
conveyors. 

The  product  formed  by  the  threads,  cut,  de- 
posited and  suitably  aggregated,  is  then  enclosed 
in  the  usual  manner  in  covers  made  of  linen, 
paper,  cardboard  or  other  materials,  in  such  a 
manner  as  to  form  insulating  units  of  suitable 
shapes  and  dimensions.  It  may  furthermore  be 
provided  internally  with  insulating  rods  having 
a  certain  rigidity,  with  a  view  to  enabling  the 
insulating  unit  to  oppose  greater  resistance  to 
pressures  tending  to  deform  it,  the  ends  of  these 
rods  admitting  of  being  pressed  against  one  or 
two  more  rigid  external  layers. 

The  product  of  the  invention,  as  compared  with 
known  insulating  products  made  of  glass  threads, 
presents  the  advantage  of  great  homogeneity, 
that  is  to  say,  of  constant  proportions  per  unit 
of  volume  between  the  glass  threads  and  the  air 
or  other  gas  interposed  between  these  fibres. 
Thanks  to  this  homogeneity,  and  to  the  uniform 
insulating  power  resulting  therefrom,  it  will  be 
j.ossible.  as  stated  above,  to  employ  insulating 
units  of  less  thickness,  and  to  attain  in  this  way 
an  appreciable  economy  of  material,  while  ob- 
taining in  all  respects  the  same  predetermined 
insulating  power. 

The  specific  gravity  of  these  elements  varies 
according  to  the  initial  compression  to  which  the 
product  according  to  the  invention  has  been  sub- 
jected. 
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The  present  invention  relates  to  the  manufac- 
turing of  diaphragms  as  used,  singly,  for  instance 
in  pressure  metering  devices  or  connected  in  pairs 
so  as  to  form  a  diaphragm  capsule  for  a  variety 
of  purposes.  Such  diaphragms  are  made  of  ma-  5 
terials  adapted  to  be  plastically  formed,  prefer- 
ably metal,  and  are  usually  manufactured  by 
stamping.  This  is  done  in  such  a  way  that  a  disc 
shaped  piece  or  plate  is  placed  in  a  stamping 
tool  of  a  form  corresponding  to  the  desired  form  10 
of  diaphragm,  i.  e.  a  tool  the  upper  part  of  which 
is  mostly  provided  with  ring  shaped  ridges  and 
grooves  corresponding  to  respective  grooves  and 
ridges  in  the  bottom  part  of  the  tool.  Upon  the 
lowering  of  the  upper  part,  these  ridges  and  la 
grooves  are  stamped  on  the  metal  piece  placed 
between  the  two  parts  so  as  to  form  a  diaphragm 
having  a  corrugated  cross  section. 

Such  a  manufacturing  method  is  quite  satis- 
factory for  flat  diaphragms  and  for  such  manu- 
facture of  material  which  may  be  deformed  rela- 
tively easily.  In  the  case  of  diaphragms  of  great 
depth,  however,  and  even  of  flat  diaphragms  the 
method  has  the  drawback  that  the  outer  rim 
thereof  is  strongly  corrugated.  The  degree  in 
which  this  phenomenon  may  be  observed  depends 
on  the  hardness  of  the  material  used,  i.  e.  the 
harder  the  metal  the  most  strongly  marked  is  the 
corrugation  at  the  rim.  This  drawback  becomes 
more  particularly  noticeable  where  two  dia- 
phragms are  connected  and  is  due  to  the  fact 
that  the  material  in  the  stamping  operation  is 
drawn  from  the  periphery  towards  the  center  of 
the  disc.  In  this  respect  certain  advantages  are 
offered  by  a  method  according  to  which  the  dia-  35 
phragm  is  not  formed  by  stamping  but  by  draw- 
ing. This  method  is  only  used  for  diaphragms 
of  considerable  depth.  As  in  the  stamping 
method,  the  work  piece  is  disc  shaped.  It  is 
placed  in  a  drawing  tool,  the  rim  of  the  disc  being  40 
gripped  by  a  holder,  and  by  means  of  a  "draw- 
ing stamp"  the  materia]  so  held  is  drawn  into 
a  corresponding  depression  in  the  bottom  part 
of  the  tool.  As  the  trough  shaped  piece  thus 
formed  lacks  stiffness,  concentric  grooves  are  45 
usually  stamped  into  the  bottom  thereof.  In  a 
known  construction  a  ring  is  soldered  into  the 
inner  edge  of  the  diaphragm  before  the  stamping 
of  the  grooves. 

The  invention  consists  in  the  use  of  a  disc  50 
shaped  or  trough  shaped  work  piece  gripped  tight 
at  the  rim  being  subjected  to  a  combined  draw- 
ing and  stretching  process.  The  difference  of 
this  method  from  the  usual  stamping  method 
consists  therein  that  here  the  material  is  de-  55 


20 


2a 


30 


formed  between  free  edges  while  according  to  the 
stamping  method  the  stamping  is  not  done  be- 
tween free  edges  but  between  two  surfaces  as  for 
instance  by  a  V-shaped  stamp  being  pressed  on 
to  a  correspondingly  V-shaped  depression. 

By  the  method  according  to  the  invention  flat 
or  depressed  diaphragms  of  equally  good  quality 
may  be  manufactured.  Moreover  the  disadvan- 
tage that  concave  diaphragms  frequently  tear 
at  the  rim  due  to  the  tight  gripping  thereof  is 
avoided.  That  cannot  happen  according  to  this 
method  as  the  drawing  and  stretching  is  not  ef- 
fected from  one  single  gripping  zone  toward  the 
center  but  as  it  were  between  several  gripping 
places  which  are  formed  by  free  edges.  This  in- 
volves a  further  advantage  of  the  application  of 
the  inventive  principle.  Diaphragms  manufac- 
tured by  stamping  have  been  exposed  to  the 
stamping  pressure  over  their  entire  surface. 
Thereby  tensions  have  been  set  up  in  the  mate- 
rial which  are  only  relaxed  after  a  time  and 
which  cause  changes  in  the  instruments  provided 
with  a  such  diaphragms  as  to  the  zero  position. 
Tn  the  diaphragms  manufactured  according  to 
the  invention  only  those  parts  which  have  been 
in  contact  with  the  too]  edges  have  been  affected 
by  pressure,  the  intervening  parts  having  merely 
been  plastically  deformed.  Therefore  the  dia- 
phragm manufactured  according  to  the  inventive 
principle  due  to  their  having  been  exposed  to 
lesser  pressures  are  subject  to  only  immaterial 
changes  compared  to  those  manufactured  by 
stamping. 

If  a  disc  shaped  plate  is  used  as  primary  work 
piece,  it  is  nevertheless  advantageous  to  give  this 
a  trough-like  shape,  which  may  be  done  by  means 
of  the  same  tool  and  in  the  course  of  the  same 
working  phase  in  which  the  combined  drawing 
and  stretching  is  done. 

In  the  following  the  method  according  to  the 
invention  is  further  explained  with  reference  to 
the  accompanying  drawing,  of  which 

Pig.  1  shows  a  section  of  the  tool  used  in  the 
open  position  and 

Fig.  2  the  same  in  the  closed  position. 

Figs.  3  and  4  represent  different  diaphragms 
manufactured  by  the  tools  according  to  Figs.  1 
and  2. 

In  Figs.  1  and  2  the  numeral  I  denotes  the  up- 
per part  of  the  tool,  2  the  lower  part  of  same. 
The  upper  part  I  is  provided  with  the  usual  grip- 
ping arrangement,  3.  The  parts  required  for  the 
combined  drawing  and  stretching  operation  are 
disposed  on  said  gripping  arrangement  3,  namely 
the  upper  part  4  of  the  holder  and  the  tools  5 
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and  6.  The  upper  part  4  of  the  holder  and  the 
tools  5  and  6  are  separated  by  plates  7  and  8 
which  serve  a  purpose  described  later  on.  The 
lower  tool  part  possesses  a  construction  corre- 
sponding to  that  of  the  upper  part;  it  consists  of 
the  lower  holder  part  9  which  is  supported  on  a 
compression  spring  12  by  means  of  pins  10  and 
a  pressure  plate.  In  the  initial  position  the  low- 
er holder  is  above,  or  at  least  level  with  the  tool 
edges  of  the  lower  part.  In  the  embodiment 
shown  the  lower  tool  part  consists  of  three  parts, 
namely  the  center  part  13  which  together  with 
its  screw  piece  14  serves  to  secure  the  two  outer 
parts  15  and  15  on  the  base  plate  17.  Here,  too, 
the  individual  parts  are  separated  by  plates  18, 
19  and  20. 

The  manufacturing  method  is  the  following: 
The  disc  shaped  plate  21,  as  seen  from  Fig.  1, 
is  placed  on  the  edge  of  the  holder  9.  When 
the  press  is  set  going,  the  upper  tool  part  I  ap- 
proaches the  lower  tool  part  2.  In  the  first  in- 
stance the  upper  part  of  the  holder  4  becomes 
operative  by  gripping  the  plate  21  between  its 
effective  surface  and  that  of  the  lower  holder 
part  9.  Affected  by  the  compressing  force  the 
lower  holder  part  moves  downwardly  due  to  the 
spring  12  becoming  compressed  via  the  pressure 
plate  II  and  the  pins  14.  (Instead  of  a  spring 
some  other  force  produced  either  hydraulicolly 
or  pneumatically  may  of  course  be  used.)  There- 
by the  other  tool  edges — 5,  6  in  the  upper  p?vt 
and  13,  15  and  16  in  the  lower  part — come  into 
play.  They  deform  the  plate  in  a  manner  ap- 
parent from  Fig.  2.  The  tool  edge  16  serves  to 
produce  the  trough  formed  diaphragm  rim.  The 
edge  5  is  pushed  down  between  the  tool  edges  1 6 
and  15  causing  the  material  to  be  drawn  and 
stretched,  and  the  edge  6  is  pushed  down  be- 
tween the  edges  15  and  13  causing  a  correspond- 
ing deformation.  In  order  to  facilitate  the  draw- 
ing and  stretching  process  the  form  of  the  tool 
edges  is  chosen  so  as  to  be  less  steep  towards 
the  periphery.  For  a  better  understanding  of 
the  drawing  and  stretching  process  described  it 
may  be  observed  that  the  deformation  of  the 


metal  takes  place  between  free  edges  in  contra- 
distinction from  what  happens  in  the  stamping 
method,  i.  e.  the  material,  for  instance,  contact* 
at  the  edges  5  and  15  and  is  stretched  between 
5  these  two  edges. 

The  tool  represented  in  Figs.  1  and  2  possesses 
a  further  advantage.  As  the  tool  edges  are 
formed  as  cylindrical  or  shell  shaped  bodies  sepa- 
rated by  plates,  preferably  made  of  ground  steel 

10  plate,  it  is  possible  by  exchanging  the  plates  In 
question  by  others  of  a  different  thickness  to 
produce  different  diaphragms  and  moreover  to 
compensate  for  slight  deviations  in  work  pieces. 
Figs.  3  and  4  show  diaphragms  manufactured 

i  5  by  means  of  the  tool  shown  in  Figs.  1  and  2.  As 
the  position  of  the  diaphragms  represented  in 
the  drawing  corresponds  to  that  of  the  tool  shown 
in  the  first  two  figures,  it  is  apparent  how  the 
diaphragms  were  produced.    Thus  to  produce 

20  the  diaphragm  shown  in  Fig.  3  the  tool  edge  II 
would  have  to  be  raised  and  the  edge  5  pushed 
upwardly,  the  plate  at  8  having  been  removed. 
To  produce  the  diaphragm  in  Fig.  4  the  tool  edge 
15  would  have  to  be  raised  and  the  plate  at  II 

2g  complemented  by  another.  The  center  13  and 
the  tool  edge  6  would  have  to  be  shifted  cor- 
respondingly. 

The  tool  shown  in  Figs.  1  and  2  naturally 
represents  merely  an  example  of  the  application 

30  of  the  inventive  principle.  Instead  of  supporting 
the  holder  part  on  a  spring  plate  ll.it  may  of 
course  be  mounted  in  the  way  shown  in  Fig.  2. 
In  this  case  it  would  be  necessary  to  adjust  the 
tool  edges  13,  15  and  16  in  working  position  only 

33  when  the  plate  21  has  been  placed  in  position, 
i.  e.  to  provide  a  special  drive  for  this  latter. 
The  depth  to  which — in  this  embodiment — the 
upper  part  is  pushed  down  onto  the  lower  part 
depends  on  the  holder.   By  inserting  a  thicker 

40  plate  at  7  the  depth  is  reduced  and  if  a  thinner 
plate  is  inserted,  the  depth  is  increased.  Natu- 
rally any  other  means  may  be  used  for  deter- 
mining the  depth  of  impression. 
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The  present  invention  relates  to  a  process  for 
the  production  of  protective  layers  on  optically 
active  surfaces.  By  optically  active  surfaces  are 
hereby  to  be  understood  the  surfaces  of  optical 
lenses,  prisms,  plates  etc.,  consisting  of  different 
sorts  of  glass  or  other  transparent  materials  such 
as  calcspar,  fluorspar,  rock  salt,  sylvine,  quartz, 
quartz  glass  and  similar  minerals,  or  also  of  syn- 
thetic materials  such  as  artificial  resins,  as  well 
as  optically  active  metal  surfaces  of  silver,  alu- 
minium and  the  like,  such  as  the  surfaces  of  met- 
al mirrors. 

Such  protective  layers  have  the  purpose  to 
make  optically  active  surfaces  resistant  against 
the  influence  of  the  atmosphere,  as  well  as 
against  chemical  agents,  such  as  acids  or  bases 
and  the  like  and  to  protect  them  against  mechan- 
ical damages. 

Protective  layers  which  can  be  used  for  optical- 
ly active  surfaces,  especially  for  optical  glass 
lenses  consisting  of  highly  sensible  glass  sorts, 
must  fulfill  a  number  of  conditions.  The  layers 
must  be  transparent  and  may  not  possess  colours 
within  the  range  of  the  spectrum  used.  They 
may  not  influence  the  optical  properties  of  the 
respective  glass  lenses  and  the  like,  i.  e.  they  must 
be  in  general  very  thin.  Nevertheless  they  must 
strongly  adhere  to  the  respective  optically  active 
surface  and  may  not  loosen  under  the  influence 
of  especially  high  or  especially  low  temperatures 
or  sudden  temperature  changes.  Moreover  they 
must  possess  such  a  hardness  that  the  respective 
optically  active  surfaces  can  be  cleaned  in  the 
usual  way  and  by  usual  means  without  that 
scratches  and  the  like  result  thereby. 

It  is  known  to  coat  optically  active  surfaces 
with  protective  layers  of  organic  substances  such 
as  transparent  artificial  resins  or  varnishes.  The 
principal  disadvantage  of  such  protective  layers 
of  organic  substances  lays  in  the  fact  that  they 
have  only  a  small  chemical  resistance;  besides, 
protective  layers  of  organic  substances  show  after 
a  certain  time  changes  of  colour  and  frequently 
become  turbid,  so  that  the  effect  of  the  optical 
devices  produced  thereby  is  lowered. 

To  produce  protective  layers  on  optically  active 
surfaces  according  to  the  invention,  these  sur- 
faces must  be  first  thoroughly  cleaned  so  that 
layers  of  dirt,  especially  layers  of  greasy  dirt,  are 
removed.  After  that  they  are  wetted  with  the 
solution  of  a  substance  out  of  which  an  undis- 
soluble  compound  of  the  general  formula  Si02.x 
H2O,  in  which  x  means  any  number,  can  be  pre- 
cipitated. So  for  instance,  they  can  be  wetted 
with  an  aqueous  solution  of  sodium  silicate,  ob- 
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tained  by  dissolving  an  alkali  silicate,  containing 
1  mol  of  alkali  per  3,6  mols  of  silicic  acid,  in  28  1. 
of  distilled  water.  The  surfaces  wetted  with  the 
solution  of  the  silicate  are  for  the  precipitation 
of  the  silicic  acid  or  the  silicic  acid  hydrate,  then 
preferably  after  a  preliminary  drying,  treated 
with  the  solution  of  an  anorganic  acid,  such  as 
sulphuric  acid,  hydrochloric  acid,  phosphoric 
acid,  nitric  acid  and  the  like,  or  with  the  solution 
of  an  organic  acid,  such  as  formic  acid,  acetic 
acid,  propionic  acid,  lactic  acid,  oxalic  acid,  tar- 
taric acid,  citric  acid,  benzene  sulphonic  acid  and 
the  like  or  with  the  solution  of  an  acid  salt  such 
as  potassium  bisulphate,  sodium  bisulphite  and 
the  like.  When  using  polysilicates  instead  of 
simple  silicates  the  precipitation  of  the  silicic 
acid  can  be  also  obtained  by  means  of  organic 
solvents  such  as  ethyl  alcohol.  The  surfaces  wet- 
ted with  the  respective  silicate  are  subjected  for 
so  long  a  time  and  to  so  energetic  an  action  of 
the  above-named  agents,  until  the  whole  silicic 
acid  is  precipitated.  Afterwards  the  salts,  pro- 
duced out  of  the  basic  components  of  the  silicate 
used  and  of  the  acid  or  the  acid  salt  applied  for 
the  precipitation,  are  thoroughly  washed  out  so 
that  the  protective  layer  remaining  on  the  opti- 
cally active  surfaces  consists  practically  only  of 
silicic  acid  or  of  silicic  acid  hydrate.  The  wetting 
of  the  optically  active  surfaces  with  the  solution 
of  the  silicate  can  be  obtained,  for  instance,  by 
immersion,  sprinkling  or  spraying. 

The  silicic  acid  can  be  used  also  in  an  other 
form,  so  for  instance,  as  silicon  tetrachloride. 
The  surface  to  be  coated  is,  for  instance,  wetted 
with  silicon  tetrachloride.  The  precipitation  of 
the  silicic  acid  on  the  optically  active  surface  is 
then  obtained  by  treatment  with  water,  alkali  or 
the  like. 

Finally  the  silicic  acid  can  be  used  also  in  the 
form  of  organic  complex  compounds,  as  for  in- 
stance of  dimethylamino  guanidine  silicate. 

In  accordance  with  the  desired  layer  thickness 
the  treatment  according  to  the  invention  can  be 
carried  out  once  or  several  times;  besides  by  sev- 
eral repetitions  of  the  treatment  an  increased 
thickness  of  the  protective  layer  can  be  also  ob- 
tained by  using  appropriate  concentrations  of 
the  solution  with  which  the  respective  surfaces 
are  wetted. 

To  enhance  the  mechanical  resistance  of  the 
layers  obtained  on  the  optically  active  surfaces 
they  can  be  subsequently  submitted  to  a  ther- 
mical  treatment  such  as  a  heating  at  high  tem- 
peratures, amounting,  for  instance,  for  articles 
of  glass  to  200-750°  C.   When  the  deposition  of 
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the  layers  is  obtained  by  several  repetitions  of 
the  treatment  according  to  the  invention,  then 
the  heating  is  preferably  carried  out  after  each 
treatment. 

The  mechanical  resistance,  for  instance  the 
scratch  resistance,  of  the  layers  obtained  by  the 
process  according  to  the  invention,  can  be  greatly 
increased  when  dioxane  or  furane  derivates,  such 
as  furfurol  are  added  to  the  solutions  with  which 
the  surfaces  to  be  treated  are  wetted.  So  for  In- 
stance, 10  cc  of  dioxane  can  be  added  to  the 
above-named  solution.  Thereby  the  hardness  of 
the  layers  is  greatly  enhanced. 

The  protective  layers  obtained  by  the  process 
according  to  the  invention  have  not  only  a  strong 
adherence,  but  are  also  absolutely  resistant 
against  the  action  of  the  usual  acids,  with  the 
exception  of  hydrofluoric  acid  and  hot  phos- 
phoric acid,  as  well  as  against  the  action  of  the 
atmosphere.  They  are  unsensible  against  the 
influence  of  temperature. 

To  ease  the  obtaining  of  protective  layers  of 
an  absolutely  constant  thickness  it  is  recom- 
mendable  to  centrifuge  the  surfaces  wetted  with 
the  treatment  solution  before  the  precipitation 
of  the  silicic  acid  is  carried  out.  For  this  aim 
the  surfaces,  wetted  with  the  solutions  of  sodium 
silicate  or  the  like,  are  in  the  wet  condition 
transferred  in  a  centrifuge.  In  accordance  with 
its  number  of  revolution  and  the  duration  of 
the  centrifugal  treatment,  layer  thicknesses  of 


absolutely  determinated  value  can  be  obtained. 

The  centrifuge  used  possess  preferably  ex- 
changeable liners,  which  are  provided  with  a 
greater  number  of  devices  to  fasten  the  objects  to 

5  be  treated.  The  said  objects  are  placed  as  far 
as  possible  from  the  axis  of  rotation  of  the  cen- 
trifuge, to  avoid  that  those  points  of  them  which 
are  remotest  from  the  axis  are  subjected  to  a  far 
greater  centrifugal  force  than  the  points,  which 

10  are  nearer  the  axis. 

It  has  been  found  that  it  is  favorable  to  en- 
hance the  mechanical  effect  of  the  centrifugal 
treatment  by  the  addition  of  substances  to  the 
solutions  with  which  the  objects  to  be  treated 

13  are  wetted,  which  diminish  their  surface  tension. 
So  for  instance,  soaps,  alkylated  aromatic  sul- 
phonic  acids  such  as  isopropyl  naphthalene  sul- 
phonic  acid  and  other  known  agents  for  dimin- 
ishing the  surface  tension  can  be  added  to  the 

20  treatment  solutions.  When  using  the  isopropyl 
naphthalene  sulphonic  acid  the  addition  of  15 
cc  of  a  saturated  solution  per  liter  of  the  treat- 
ment solution  has  been  found  especially  appro- 
priate. At  the  application  of  such  a  solution  the 

25  number  of  revolution  of  the  centrifuge  is  prefer- 
ably so  regulated  that  the  objects  to  be  treated 
have  a  mean  circumferential  speed  of  between  10 
and  100  m  per  second  at  a  radius  of  the  circuit 
of  20  cm.   Hereby  a  duration  of  the  centrifugal 

30  process  of  1-3  minutes  has  been  used. 
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The  present  invention  relates  to  a  compound 
foil  suited  as  coating  material. 

The  problem  to  provide  various  kinds  of  sup- 
ports, such  as  tissue,  paper  or  wood,  with  a  coat- 
ing by  applying  thereon  a  foil  made  of  a  suitable 
plastic  material,  exists  already  for  a  long  time. 
However,  foils  which  have  to  be  useful  as  coating 
material  must  meet  various  requirements.  First 
of  all,  the  foil  must  possess  a  mechanical  and 
chemical  resistance  and,  if  possible,  it  must  to  a 
large  extent  be  resistant  to  heat.  Furthermore, 
it  is  necessary  that  the  foil  can  be  applied  with 
simple  means  smoothly  and  free  from  pores  to 
all  the  various  kinds  of  supports  and  that  it  can 
be  tightly  combined  with  said  supports.  The  ad- 
hesion must  be  so  good  that  support  and  foil  can- 
not be  separated  by  the  action  of  water,  oils,  fats 
or  the  like.  Moreover,  it  is  desirable  that  the 
coating  foil  can  rapidly  be  fixed  to  the  support 
so  as  to  enable  a  continuous  operation.  Further- 
more, the  coated  material  must  not  have  any 
tendency  to  roll.  The  hitherto  used  coating  foils 
or  coating  processes  did,  however,  not  satisfac- 
torily fulfill  these  various  requirements.  The 
covering  of  tissue,  paper,  wood  and  the  like  with 
foils  of  plastic  materials  has,  therefore,  not  yet 
attained  any  particular  industrial  importance. 

The  present  invention  relates  to  a  foil  which 
is  particularly  suitable  as  a  coating  material. 
This  new  material  is  a  compound  foil  consisting 
of  two  layers  of  various  super-polyamides.  By 
the  term  super-polyamides  there  are  to  be  under- 
stood, as  is  known,  linear  condensation  products 
of  a  high  degree  of  polymerization  which  are 
characterized  by  the  — NHCO-groups  contained 
in  the  molecule  and  are  produced  for  instance 
from  u>-u>' -diamines  and  w-w'-dicarboxylic  acids 
or  from  amino-carboxylic  acids  or  the  lactames 
thereof.  In  such  super-polyamides  the  melting 
point  and  the  behaviour  towards  solvents  and 
swelling  agents  may  be  influenced  to  a  large 
degree  by  the  selection  of  the  starting  materials 
used  for  their  manufacture.  It  is  passible  to  pre- 
pare supar-polyamides  which,  if  a  suitable  swell- 
ing agent  is  used,  may  be  softened  readily  i.  e.  at 
a  relatively  low  temperature,  whereas,  on  the 
other  hand,  super-polyamides  may  be  obtained 
which  by  means  of  the  swelling  agent  applied 
may  be  softened  with  difficulty,  i.  e.  only  at  a  very 
high  temperature  or  which  are  substantially 
stable  to  swelling  agents.  According  to  the  pres- 
ent invention  a  compound  foil  is  prepared  from 
two  layers  of  superpolyamidei>;  one  of  the  layers 
tan  be  softened  by  means  of  a  swelling  agent 


under  conditions  at  which  the  other  layer  still  re- 
mains resistant  with  regard  to  its  form. 

A  compound  foil  as  herein  described  may  be 
obtained  by  first  preparing  separately  as  inde- 

g  pendent  foils  the  two  layers  of  which  the  com- 
pound material  is  composed,  and  then  combining 
the  layers  by  means  of  a  solvent,  for  instance 
ethylene  chlorohydrine.  If  one  of  the  super- 
polyamides  or  even  both  super-polyamides  are 

10  readily  soluble  in  a  usual  solvent,  it  may  be  ad- 
visable to  pour  one  layer  on  to  the  other.  The 
thickness  of  the  compound  foil  may  be  kept  very 
low;  it  may  amount  to  less  than  0,04  mm.  If  a 
high  flexibility  of  the  foil  is  desired,  the  com- 

15  pound  foil  must  be  made  as  thin  as  possible.  The 
thickness  of  the  difficultly  softenening  layer  may 
be  limited  to  0,01  mm  and,  if  required,  to  even 
less  than  0,01  mm;  any  damage  of  said  layer 
when  the  material  is  worked  up  has  not  to  be 

20  feared.  The  readily  softening  layer  is  suitably 
somewhat  thicker.  In  order  to  distinguish  the 
difficultly  softening  side  from  the  readily  soften- 
ing side  of  the  compound  foil,  when  using  it  in 
working,  one  of  the  two  layers,  suitably  the  read- 

25  ily  softening  layer,  may  be  marked.  Preferably 
a  mat  surface  is  given  to  the  readily  softening 
layer.    This  mat  effect  disappears  during  the 
coating  process. 
The  coating  process  of  the  new  compound  foil 

30  occurs  as  follows:  the  readily  softening  layer  of 
the  compound  foil  and  the  support  to  be  coated 
are  superposed  after  having  moistened  the  sup- 
port or  the  layer  named  with  an  agent  capable 
of  allowing  said  layer  to  swell.   The  foil  is  then 

35  ironed  on  to  the  support  by  a  hot  process  or  it  is 
compressed  thereon  by  means  of  hot  rollers. 
During  this  operation  an  intimate  connection  be- 
tween support  and  readily  softening  layer  of  the 
compound  foil  immediately  takes  place,  but  the 

40  outs;de  layer  of  the  foil  is  not  damaged  or  altered 
in  any  way.  On  suitably  selecting  the  two  layers 
of  the  compound  foils  there  is  no  risk  that  the 
top  layer  of  the  coating  material  be  impaired, 
even  not  in  those  cases  where  the  operating  tem- 

45  perature  during  the  coating  process  is  increased 
far  beyond  the  necessary  degree  or  the  heating 
operation  lasts  essentially  longer  than  it  is  nec- 
essary. By  the  coating  process  with  the  new 
compound  foil  good  results  are,  therefore,  at- 

50  tained  even  in  those  cases  where  the  operating 
conditions  prescribed  are  not  exactly  observed. 
In  practice,  this  fact  is  very  advantageous  and 
operating  is  considerably  simplified  thereby. 
The  difficultly  softening  layer  of  the  new  com- 

55  pound  foil  may,  for  instance,  be  prepared  from  a 
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super-polyamide  which  has  been  obtained  from 
the  salt  of  hexamethylenediamine  with  adipic 
acid.  This  product  has  a  relatively  high  melting 
point  and  cannot  be  softened  by  the  usual  sol- 
vents. It  is  also  possible  to  use  difficultly  soften- 
ing superpolyamides  prepared  from  amino - 
caproic  acid  or  caproic  lactam.  Foils  of  these 
super-polyamides  are  prepared  by  may  of  fusion. 
The  foils  may,  if  required,  be  stretched  in  one  di- 
rection or  in  all  directions.  The  readily  softening 
layer  used  as  adhesive  substance  in  the  coating 
process  is  advantageously  made  of  mixed  super- 
polyamides as  they  are,  for  instance  obtained  by 
condensing  together  at  least  two  starting  mate- 
rials capable  of  forming  super-polyamides,  at 
least  one  of  the  starting  substances,  but  suitably 
not  all  of  the  starting  materials  being  amino-car- 
boxylic  acids  or  functional  derivatives  of  amino- 
carboxylic  acids.  For  this  purpose  there  are  for 
instance  suitable  the  super-polyamides  for  the 
preparation  of  which  a  mixture  of  hexamethyl- 
ene-diamine  and  adipic  acid  or  a  salt  of  these 
compounds  on  the  one  hand  and  e-amino-caproic 
acid  or  the  lactam  thereof  on  the  other  hand  have 
been  used.  Instead  of  adipic  acid  there  may,  for 
instance,  have  been  used  a  functional  derivative 
of  said  acid,  for  instance  an  ester,  an  amide  or 
the  anhydride.  Instead  of  adipic  acid  another 
suitable  dicarboxylic  acid  and  instead  of  hexa- 
methylene-diamine  another  suitable  diamine  may 
have  been  used.  Such  super-polyamides  are 
preferably  used  for  the  preparation  of  which 
there  have  been  applied  from  the  diamino-salts 
of  the  dicarboxylic  acids  or  the  corresponding 
mixtures  of  free  diamines  and  dicarboxylic  acids 
about  from  a  half  up  to  twice  the  amount  of 
the  aminocarboxylic  acid.  The  mixed  super-poly- 
amides thus  obtained  may,  in  general  be  softened 
with  application  of  heat  by  means  of  aqueous 
aliphatic  alcohols,  i.  e.  readily  accessible  sol- 
vents which  can  be  handled  without  any  danger. 
Some  of  the  mixed  super-polyamides  may  even 
be  softened,  while  heating,  already  with  water 
alone.  In  the  softened  condition  the  mixed  super- 
polyamides  have  a  very  strong  adhesive  power. 
They  may  be  extremely  tightly  combined  with 
supports  consisting  of  tissue,  paper,  wood,  or  the 
like.  Particularly  good  results  may,  for  instance, 
be  attained  by  using  as  adhesive  layer  of  the 
compound  foil  a  mixed  superpolyamide  which 
has  been  prepared  from  amino  caproic  acid  and 
the  salt  of  hexamethylene  diamine  with  adipic 
acid,  the  amino  caproic  acid  amounting  to  35-70% 
of  the  condensation  mixture.  If  the  said  com- 
pounds are  employed  in  the  proportion  of  2:3 
the  coating  process  may  be  performed  with  the 
aid  of  aqueous  ethyl  alcohol  of  20  per  cent 
strength  or  an  aqueous  glycerin  solution  of  10 
per  cent  strength.  In  spite  of  this  behaviour 
the  resistance  of  the  mixed  super-polyamide 
herein  described  to  water  is  even  so  high  that 
a  separation  between  support  and  foil  by  treating 
the  covered  material  with  boiling  water,  cannot 
occur;  the  adhesion  of  the  combined  support  and 
foil  is  likewise  not  impaired  by  the  action  of 
hydrocarbons,  oils  or  fats. 

The  new  compound  foil  is  distinguished  by  a 
high  mechanical  and  chemical  resistance.  It  may 
be  very  rapidly  and  solidly  combined  with  various 
kinds  of  supports,  while  applying  simple  ad- 
juvants: a  careful  observation  of  exact  operating 
conditions  is  not  necessary.  Inflammable  sol- 
vents need  not  be  used.  With  other  respects  the 
material  likewise  fulfils,  as  regards  its  properties, 
the  conditions  named  above  which  in  practice 


are  required  by  a  good  coating  material.  It  must 
be  especially  emphasized  that  on  coating  the  sup- 
ports with  the  new  compound  foil  an  absolutely 
satisfactory  surface  free  from  pores  may  always 
1  be  guaranteed,  even  when  very  rough  supports, 
for  instance  rough  tissue  have  to  be  covered,  this 
being  due  to  the  fact  that  the  top  layer  cannot 
sink  into  the  support  or  the  rough  surface  of  the 
support  cannot  press  through  the  foil. 
10  The  following  examples  serve  to  illustrate  the 
invention,  but  they  are  not  intended  to  limit  it 
thereto : 

1.  A  foil  of  a  thickness  of  0.04  mm,  obtained 
by  the  way  of  fusion  process  and  prepared  from 

l.">  super-polyamide  which  has  been  produced  from 
caproic  lactam  is  combined  with  another  foil  of 
a  thickness  of  0.03  mm,  which  has  been  prepared 
by  casting  an  alcoholic  solution  of  the  mixed 
superpolyamide  prepared  from  equal  proportions 

!>n  of  caproic  lactam  and  the  salt  of  hexamethylene- 
diamine with  adipic  acid,  on  a  rough  support,  one 
side  of  the  foil  being  mat.  The  two  foils  are 
combined  by  placing  the  first  named  foil  which 
has  been  moistened  with  ethylene  chlorohydrine 

■>,-)  to  the  smooth  surface  of  the  other  foil  and  com- 
pressing both  foils  together  by  means  of  squeez- 
ing rollers.  The  compound  foil  thus  produced  is 
then  dried  on  hot  rollers.  The  finished  com- 
pound foil  is  distinguished  by  the  fact  that  in 

:;,)  the  presence  of  heat  and  with  the  aid  of  water 
as  swelling  agent  it  may  be  intimately  combined 
with  various  kinds  of  supports.  The  layer  of  the 
mixed  superpolyamide  serves  in  this  case  as  an 
abrasive  layer.   Webs  of  paper  moistened  for  in- 

35  stance  with  water  and  a  compound  foil  may  be 
conducted  together  into  a  heatable  calender,  the 
temperature  of  the  heated  roller  of  which  is  at 
150°  C,  so  that  this  roller  of  the  calender  comes 
in  contact  with  the  paper.   A  paper  is  thus  ob- 

40  tained  which  is  covered  with  an  intimately  adher- 
ing lustrous  ccating  of  super-polyamide.  If  the 
temperature  of  the  heated  roller  of  the  calender 
is  raised  beyond  2003  C,  or  even  to  300°  C  the 
same  good  results  are  attained.  The  coating  ma- 

43  terial  is,  therefore,  very  insensitive  to  variations 
of  the  operating  conditions.  A  tissue  scarcely 
moistened  with  water  may  be  combined  in  the 
same  manner  with  the  compound  foil.  Moistened 
plywood  slabs  may  likewise  be  coated  without 

50  any  difficulty  with  the  compound  foil.  In  that 
case  there  is,  however,  operated  in  such  a  manner 
that  the  heated  roller  of  the  calender  comes  in 
contact  with  the  compound  foil.  Instead  of  a 
calender  a  hot  flat  iron  may  be  used  for  combin- 

55  Ing  the  compound  foil  with  the  various  supports. 
If  as  a  swelling  agent  aqueous  ethyl  alcohol  of  20 
per  cent  strength  is  used  instead  of  water  the 
combination  of  support  and  foil  may  be  per- 
formed particularly  rapidly  and  at  a  temperature 

GO  still  lower  than  that  named  above. 

2.  The  superpolyamide  obtained  by  the  con- 
densation of  3.5  parts  of  caproic  lactam  and  6.5 
parts  of  the  salt  of  hexamethylene-diamine  with 
adipic  acid  is  dissolved  with  application  of  heat  in 

65  aqueous  methyl  alcohol.  The  solution  thus 
formed  is  cast  to  a  film  of  a  thickness  of  0.03  mm. 
A  further  solution  of  a  mixed  super-polyamide 
prepared  with  the  same  solvents — on  preparing 
the  said  mixed  super-polyamide  the  two  afore- 

70  named  components  having  been  applied  in  the 
proportion  of  1 : 1 — is  cast  on  to  the  dried  film  so 
that  a  further  layer  of  a  thickness  of  0.04  mm  is 
produced.  When  applied  for  a  covering  process 
the  latter  layer  serves  as  an  adhesive  layer. 

75  Various  kinds  of  supports  may  be  coated  at  a 
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temperature  of  about  100°  C  with  the  compound 
foil  thus  obtained  having  a  thickness  of  0.06  mm, 
after  its  adhesive  side  has  been  moistened  with  an 
aqueous  ethyl  alcohol  of  20  per  cent  strength. 
Though  the  second  layer  of  the  compound  foil,  as 
regards  its  chemical  composition,  scarcely  differs 
from  the  adhesive  layer,  it  does  not  soften  during 
said  operation,  even  if  a  temperature  far  beyond 
100°  C  is  applied.  The  compound  foil  may  be 
combined  with  supports  consisting  of  paper,  tissue 
or  wood  in  the  same  manner  as  described  in  ex- 
ample 1. 

3.  A  foil  of  a  thickness  of  0.01  mm  is  prepared 
in  the  following  manner  from  superpolyamide  ob- 
tained by  the  condensation  of  the  salt  of  hexa- 
methylene  diamine  with  adipic  acid:  by  a  me- 
chanical process  the  super-polyamide  is  given  the 
desired  shape  at  a  temperature  of  about  280°  C  to 
290°  C,  while  excluding  oxygen;  the  foil  obtained 
is  then  dilated  by  a  stretching  process  either  in 
one  direction  or  in  all  directions.  The  foil  is  then 
combined  with  another  foil  having  a  thickness  of 
0.05  mm,  said  latter  foil  having  been  prepared  by 
casting  from  a  mixed  super-polyamide  from  4 
parts  of  caproic  lactam  and  6  parts  of  the  salt  of 


hexamethylene-diamine  with  adipic  acid.  The 
two  foils  are  combined  with  the  aid  of  ethylene 
chlorohydrine.  The  last-named  foil  serves  as  an 
adhesive  layer  when  the  material  is  applied.  The 

5  compound  foil  thus  made  may  be  combined  by 
means  of  aqueous  ethyl  alcohol  of  20  per  cent 
strength  or  an  aqueous  glycerin  solution  of  10  per 
cent  strength,  with  application  of  heat,  with  vari- 
ous kinds  of  supports.    Since  the  adhesive  layer 

10  is  relatively  thick,  support  and  foil  are  intimately 
united  even  in  those  cases  where  the  support  to 
be  covered  has  a  rough  surface.  Since,  on  the 
other  hand,  the  layer  of  the  compound  foil  not 
softening  during  the  combining  process  is  very 

15  thin,  materials  which  possess  a  particularly  high 
flexibility  are  obtained  on  using  said  compound 
foil  for  coating  tissue.  Pure  ethyl  alcohol  may 
likewise  be  used  as  a  swelling  agent  during  the 
coating  process.   It  is,  however,  suitable  to  oper- 

20  ate  with  aqueous  incombustible  alcohol.  A  tissue 
which  has  been  coated  with  the  compound  foil 
herein  described  may  be  boiled  with  water  and 
the  super-polyamide  coating  is  neither  separated 
nor  damaged  thereby. 
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The  invention  relates  to  an  improvement  of 
interna]  combustion  engines  and  an  improved 
method  of  operation  of  such  engines. 

One  object  of  the  invention  is  a  decrease  of  the 
losses  arising  from  the  throttling  of  the  charge 
within  the  cylinder  and  combustion  space  of  en- 
gines with  divided  combustion  space,  but  with- 
out giving  up  the  advantages  of  such  engines. 
Furthermore,  the  invention  aims  at  a  better 
combustion,  a  higher  medium  pressure,  a  higher 
output,  a  lower  fuel  consumption,  and  more 
favorable  thermic  conditions  of  the  piston  and 
the  walls  of  the  combustion  space. 

One  feature  of  the  engine  and  the  method  ac- 
cording to  the  invention  consists  in  the  fact,  that 
during  the  greater  part  of  the  piston  stroke  a 
part  of  the  combustion  space  receiving  the  fuel 
or  at  least  a  part  of  the  fuel  is  in  not-throttled 
or  in  relatively  little  throttled  connection  with 
the  cylinder  space,  and  that  only  near  the  upper 
dead  centre  position  of  the  piston,  i.  e.  at  the  end 
of  the  compression  stroke,  this  partial  space  will 
be  throttled  or  additionally  throttled  specially  by 
the  piston,  in  comparison  to  the  rest  of  the  com- 
bustion space,  so  that  a  substantially  ring  shaped 
throttling  connection  remains  between  the  two 
part-spaces  of  the  combustion  space.  This  sub- 
stantially ring  shaped  throttling  connection  may 
be  formed  either  by  means  of  a  ring  shaped,  sub- 
stantially radially  directed  throttle  slit  or  by 
means  of  substantially  radially  and  circularly 
arranged  separate  openings  or  the  like.  Fur- 
thermore the  throttling  connection  may  be  pref- 
erably formed  on  the  one  side  immediately  by 
corresponding  walls  of  the  cylinder  head  or  of 
the  part-space  receiving  the  fuel,  and  on  the 
other  side  by  the  piston.  The  piston  may  pref- 
erably serve  as  impact  face  for  the  fuel  in  order 
to  distribute  it  after  deviating  it  through  the 
substantially  ringshaped  throttling  connection 
into  the  rest  of  the  combustion  space.  In  a  par- 
ticularly advantageous  type  the  latter  is  formed 
by  a  recess  in  the  piston,  preventing  a  striking  cf 
the  fuel  upon  the  cylinder  wall,  but  allowing 
simultaneously  an  effective  mixture  of  air  and 
fuel. 

The  exceedingly  good  combustion,  the  high 
medium  pressure,  the  high  output  and  the  ex- 
ceedingly small  fuel  consumption  (down  to  150 
grammes  per  HP-hour)  may  be  explained  by  the 
following  circumstances. 

In  consequence  of  the  short  time  throttling 
effect  between  the  injection  space  and  the  rest  of 
the  combustion  space  at  the  approach  of  the  pis- 
ton to  the  upper  dead  centre,  and  in  consequence 
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of  the  otherwise  comparatively  unthrottled  con- 
nection between  the  two  spaces,  the  generally 
underrated  pumping  losses  of  the  piston  will  be 
effectively  diminished. 

The  deviation  of  the  fuel  mixture  makes  a  uni- 
form distribution  of  the  fuel  over  the  main  com- 
bustion space  possible,  so  that  the  entire  air  con- 
tained in  the  combustion  space  will  be  utilized 
for  the  combustion,  the  circular  throttling  slit 
guaranteeing  a  sufficient  pressure  for  an  effective 
spraying  into  the  injection  space.  By  the  appli- 
cation of  the  piston  recess  the  fuel  is  furthermore 
prevented  on  one  side  to  strike  the  cylinder  wall 
and  thereby  to  cause  deposits  and  a  smoky  ex- 
haust, and  on  the  other  side  by  these  means  an 
advantageous  whirling  in  the  main  combustion 
space  may  be  produced  by  the  fact  that  the  air, 
displaced  over  the  outer  piston  rim,  executes  a 
torus-like  whirling  motion  above  the  piston  re- 
cess which  may  be  still  increased  by  the  contents 
of  the  chamber  emerging  through  the  ring 
shaped  slit. 

The  fuel  cone  striking  in  full  width  the  piston 
bottom  without,  or  without  essential  preceding 
throttling,  the  effect  of  the  burning  jet  onto  the 
piston  bottom  is  distributed  onto  a  comparatively 
large  surface.  The  piston  will  also  be  stressed 
thermically  only  comparatively  little  by  the  fact 
that  the  flame  of  the  fuel  mixture,  when  striking 
upon  the  piston,  is  still  in  throttling  connection, 
compared  with  the  main  combustion  space,  and 
consequently  in  want  of  air.  Therefore  the  flame 
is  less  hct  when  striking  upon  the  piston  bottom 
in  the  upper  dead  centre  than  with  the  well 
known  machines  in  which  the  fuel  strikes  the 
projections  of  the  piston  only  after  passing 
through  a  throttling  connection  within  the  main 
combustion  chamber. 

When  the  fuel  crosses  the  injection  space  with- 
out striking  upon  hot  insertion  parts,  a  further 
danger  of  burning  or  scaling  of  such  parts  or  of 
a  cracking  of  still  liquid  fuel  parts  may  be  avoid- 
ed to  great  extent.  The  wall  of  the  intake  chan- 
nel eventually  protruding  into  the  main  com- 
bustion space  may  be  made  integral  with  the  wall 
of  the  cylinder  head  by  means  of  welding  or  may 
be  formed  by  a  special  insertion  piece  which  may 
be  more  or  less  isolated  against  the  cylinder  wall. 
A  protruding  of  the  intake  channel  until  near  to 
the  bottom  of  the  piston  recess  may  be  of  ad- 
vantage. 

Furthermore  the  starting  capacity  of  the  en- 
gine may  be  improved  by  the  fact  that  on  the  one 
hand  the  throttling  of  the  air  entering  the  injec- 
tion chamber  during  the  compression  stroke  is 
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only  small,  so  that  only  small  losses  will  occur 
by  the  cooling  of  the  air,  and  that  on  the  other 
hand  the  fuel  will  partly  come  directly  from  the 
injection  nozzle  into  the  hotter  air  prevailing 
above  the  piston  bottom  in  the  cylinder  space,  or  > 
the  main  combustion  chamber. 

Of  further  importance  is  under  circumstances 
the  arrangement  of  the  injection  nozzle  in  such 
a  way  that  a  sufficient  injecting  length  i.  e.  a  dis- 
tance of  sufficient  length  between  the  nozzle  and  10 
the  piston  bottom  exists.  This  distance  is  pref- 
erably of  such  length  that  the  fuel,  when  strik- 
ing the  piston  bottom,  is  in  preparation  for  the 
ignition  or  partly  in  a  state  of  burning,  on  the 
other  hand  however  the  aimed  at  impact  effect  ir> 
of  the  fuel  jet  at  the  impact  face,  for  instance  the 
piston  bottom,  is  obtained.  As  a  rule  the  dis- 
tance between  the  mouth  of  the  injection  nozzle 
and  the  piston  bottom  will  be  about  the  size  of 
half  of  the  cylinder  diameter.  20 

In  order  to  have  a  sufficient  quantity  of  air  in 
the  injection  chamber  for  producing  a  partial 
ignition  and  a  sufficient  rise  of  pressure  in  it. 
the  injection  chamber  may  comprise  in  a  way 
of  a  pre-combustion  chamber,  for  instance  an  23 
enlarged  space  next  to  the  injection  nozzle  to 
which  joins  the  intake  channel  receiving  the 
fuel  jet.  Eventually  however  the  injection  cham- 
ber may  consist  of  a  space  in  form  of  a  channel 
of  substantially  uniform  diameter,  specially  if  30 
this  is  sufficiently  wide  for  receiving  the  required 
quantity  of  air. 

The  width  of  the  circular  slit  for  the  sizes  of 
aeroplane  and  automobile  engines  amounts  to 
about  2-4  mm. 

The  injection  chamber  is  generally  arranged 
substantially  central  to  the  cylinder  axis  or  the 
main  combustion  chamber,  other  arrangements 
being  however  possible.  So  for  instance  in  a 
special  type  of  the  invention  the  injection  cham-  40 
ber  in  the  upper  dead  center  being  connected  by 
a  narrow  ring  shaped  slit  with  the  remaining 
combustion  space  is  arranged  eccentric  and 
slanting  to  the  axis  of  the  cylinder.  This  ar- 
rangement is  specially  of  advantage  for  smaller  ' 
engines  of  higher  speed,  having  only  two  valves 
each  in  a  cylinder  head,  for  instance  an  inlet  and 
an  outlet  valve.  By  the  lateral  and  slanting  ar- 
rangement of  the  injection  space,  this  space  re- 
quires little  room  so  that  the  valves  may  obtain 
a  sufficiently  large  cross  section,  and  the  cooline 
of  the  valves  or  the  walls  of  the  iniection  cham- 
ber will  not  be  lessened.  If  the  injection  cham- 
ber is  at  the  same  time  in  the  shape  of  a  chan- 
nel  and  without  an  essential  enlargement,  this 
chamber  will  require  still  less  space.  Simulta- 
neously the  advantage  of  a  diminished  surface 
of  the  injection  chamber  will  be  reached. 

The  injection  space  may  for  instance  discharge 
into  an  eccentric  recess  in  the  piston  bottom, 
flatly  extending  for  instance  towards  the  oppo- 
site side.  In  this  case  the  fuel  which  is  injected 
longitudinally  into  the  injection  chamber  strikes 
upon  the  piston  bottom  and  an  angle  and  is  ,.- 
distributed  according  to  this  angle,  from  the 
striking  place  substantially  towards  the  side  of 
the  cylinder  centre,  so  that  also  in  this  case  a 
substantially  uniform  distribution  of  the  fuel 
across  the  main  combustion  chamber  is  reached.  70 
The  flat  extending  of  the  piston  recess  towards 
the  side  opposite  to  the  combustion  chamber  in 
this  case  is  generally  without  drawback,  as  in 
consequence  of  the  increased  distance  between 
the  mouth  of  the  injection  space  and  the  opposite  75 


side  of  the  cylinder  wall,  a  striking  of  liquid 
fuel  onto  this  wall  is  not  to  be  apprehended. 

The  injection  chamber  may  be  enclosed  entire- 
ly or  partially  by  a  lining  which  may  simultane- 
ously contain  the  mouth  of  the  injection  cham- 
ber, protruding  into  the  main  combustion  cham- 
ber. This  lining  may,  according  to  the  required 
heat  derivation  by  means  of  isolating  slits  or  iso- 
lating spaces  be  entirely  or  partially  separated 
from  the  wall  of  the  cylinder  head. 

The  ring  shaped  slit  formed  in  the  upper  dead 
centre  may  have  a  uniform  width  of  slit  over  its 
circumference.  The  width  of  the  slit  may  how- 
ever be  varying  specially  if  the  injection  cham- 
ber is  arranged  eccentrically,  if  for  instance  the 
end  face  of  the  wall  of  the  injection  chamber 
protruding  into  the  piston  recess  shows  a  certain 
incline  to  the  piston  bottom,  so  that  a  slit  is  pro- 
duced having  a  greater  width  towards  the  side  of 
the  cylinder  axis  than  towards  the  side  averted 
from  the  cylinder  axis.  By  these  means  the  fuel 
quantity  passing  through  the  respective  cross 
section  of  the  ring  shaped  slit  is  accounted  for. 
In  the  accompanying  drawing  four  types  of  my 
invention  are  illustrated  in  the  Figs.  1,  2,  3  and  4. 

In  Fig.  1,  in  the  cover  a  of  a  cylinder  b,  cen- 
trally above  the  piston  c  an  injection  space  in 
the  manner  of  a  pre-combustion  chamber  is  pro- 
vided. In  the  mouth  of  this  pre-combustion 
chamber  a  cylindrical  insertion  e  is  applied 
which  in  the  case  illustrated  is  screwed  into  the 
cylinder  wall  and  contains  a  cylindrical  dis- 
charge channel  /.  This  insertion  protrudes  with 
its  lower  end  e'  above  the  wall  h  of  the  cylinder 
cover,  limiting  the  main  combustion  chamber  g, 
into  the  main  combustion  chamber  and  is  hori- 
zontally cut  off  at  its  free  end.  Axially  to  the 
discharging  canal  /,  above  the  pre -combustion- 
chamber,  the  injection  nozzle  i  is  inserted  into 
the  cylinder  head. 

The  bottom  of  the  piston  c  shows  a  recess  k 
in  the  shape  of  a  flat  trough  extending  towards 
the  piston  rim  I  in  such  a  manner  that  in  the 
upper  dead  centre  between  the  lower  end  e' 
of  the  insertion  and  the  bottom  of  the  piston 
recess  a  narrow  ring  shaped  slit  n  is  formed. 
For  deviating  the  fuel  or  fuel  mixture  a  deviat- 
ing cone  o  may  be  provided  at  the  bottom  of  the 
recess.  The  inlet  and  outlet  valves  indicated  at 
p  are  preferably  arranged  above  the  piston  re- 
cess. The  interior  diameter  of  the  insertion  e  is 
so  dimensioned  that  the  fuel  jet  leaving  the  noz- 
zle i  after  having  crossed  the  pre-combustion 
chamber  d,  and  here  being  mixed  with  air,  and 
eventually  being  partly  ignited,  practically  passes 
unthrottled  through  the  discharging  channel  as 
indicated  by  the  drawn  course  of  the  jet.  The 
throttling  required  at  the  beginning  of  the  com- 
bustion stroke  ensues  through  the  ring  shaped 
slit,  the  width  of  which  may  be  controlled  by 
means  of  an  axially  adjustable  arrangement  of 
the  insertion.  Through  the  ring  shaped  slit  the 
fuel  mixture  is  distributed  along  the  piston  bot- 
tom into  the  recess  k  and  the  main  combustion 
chamber  g,  without  coming  direct  in  contact 
with  the  cold  cylinder  walls.  By  these  means 
and  by  the  displacement  of  the  air  above  the 
piston  rim  I  when  approaching  the  upper  dead 
centre  a  torus-like  air  motion  is  effected  in  the 
main  combustion  chamber  shown  in  the  drawing 
by  a  dotted  line,  which  eventually  may  still  be 
increased  by  a  corresponding  shape  of  the  wall 
h  of  the  cylinder  head. 

For  engine  sizes  in  use  for  aeroplanes  and  auto- 
mobile motors  a  flat  recess  with  a  bottom  diam- 
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eter  of  about  60  to  80%  of  the  cylinder  diameter 
and  a  depth  of  about  10  mm.  has  proven  favor- 
able. Preferably  the  ring  shaped  slit  end  has  a 
width  of  2-3  mm.  and  should  not  be  larger  than 
4  mm.  in  the  upper  dead  centre  of  the  piston.  .-, 
The  distance  of  the  nozzle  mouth  from  the  piston 
bottom  corresponds  in  its  size  about  to  half  the 
cylinder  diameter,  and  the  diameter  of  the  dis- 
charge channel  /  to  at  least  a  fifth,  and  its 
length  to  about  half  this  distance.  in 

The  insertion  e  may  be  put  into  the  cylinder 
head  without  special  isolation.  Eventually  the 
bottom  of  the  piston  recess  may  be  raised  in  its 
centre  so  that  the  slit  is  formed  between  this 
raised  portion  and  the  lower  end  of  the  discharge  ig 
channel.  The  main  combustion  chamber  may 
also  be  formed  mainly  by  a  corresponding  cavity 
made  in  the  cylinder  head  instead  of  the  recess 
in  the  piston  bottom. 

Preferably  the  ring  shaped  slit  is  directed  hori-  »>n 
zontally  outward.  Eventually  it  may  however  be 
directed  slantingly  downward  or  slantingly  up- 
ward if  the  piston  bottom  is  formed  correspond- 
ingly. Furthermore  the  ring  shaped  slit  may 
under  circumstances  be  divided  into  single  aper-  og 
tures,  by  means  of  ribs  arranged  in  the  piston 
bottom,  or  it  may  have  different  widths  on  its 
circumference.  The  indication  of  a  substantially 
ring  shaped  throttling  connection  should  com- 
prise all  these  forms.  oq 

With  the  type  of  the  invention  according  to 
Pig.  2  the  injection  space  /  in  the  cylinder  head  a 
is  arranged  slantingly  and  eccentric  to  the  cylin- 
der axis.  Near  the  injection  nozzle  i  it  has  an 
enlargement  d  in  the  way  of  a  pre-combustion  35 
chamber  which  eventually  may  be  omitted  by  the 
fact  that  the  injection  space  from  the  nozzle  onto 
the  discharge  into  the  main  combustion  chamber 
has  a  uniform  cross  section.  The  narrow  part 
of  the  injection  space  is  surrounded  by  a  lining  40 
e  which  is  inserted  tight  fitting  or  with  play,  into 
the  corresponding  bore  of  the  cylinder  head,  the 
lower  end  e'  of  which  protrudes  into  a  recess  k2 
of  the  piston  c  and  is  slanting  in  such  manner, 
corresponding  to  the  bottom  of  the  piston  recess,  \~, 
extending  fiat  towards  the  opposite  side,  that  in 
the  upper  dead  centre  of  the  piston  a  narrow  ring 
shaped  slit  end  is  produced  between  the  end  face 
of  the  lining  e  and  the  bottom  mi  of  the  recess. 
As  shown,  the  slit  n  may  be  wider  on  the  side  ad-  .->n 
jacent  the  cylinder  axis  than  on  the  opposite  side. 

The  fuel  is  injected  through  the  injecting  noz- 
zle in  axial  direction  of  the  channel  shaped  in- 
jection space  under  an  angle  onto  the  bottom  m.2 
of  the  piston  recess,  after  which  the  fuel  being  55 
partly  in  burning  state  distributes  through  the 
narrow  ring  shaped  slit  n  into  the  main  combus- 
tion chamber,  and  that  substantially  towards  the 
side  of  the  cylinder  axis.  As  for  the  rest,  the 
manner  of  operation  for  this  type,  which  is  given  fi0 
by  way  of  example,  is  substantially  the  same  as 
explained  for  the  arrangement  according  to 
Fig.  1. 

An  incandescent  ignition  plug  q,  serving  for 
the  start  may  be  omitted  under  circumstances,  eg 
as  the  starting  of  engines  according  to  the  in- 
vention is  substantially  facilitated,  also  when  the 
engine  is  in  cold  condition. 

The  arrangement  with  eccentric  and  slantingly 
arranged  injection  space  is  specially  meant  for  70 
such  engines  which  have  only  a  single  inlet-  and 
outlet-  valve  p.  The  eccentric  and  slanting  posi- 
tion has,  as  mentioned  above,  in  this  case  the 
advantage  that  there  is  enough  space  for  the  ar- 
rangement of  sufficiently  large  valves.  75 


Specially  such  an  arrangement  is  of  advantage 
for  engines  of  smaller  dimensions,  if  eventually 
it  may  be  applied  to  engines  of  larger  dimensions. 

The  type  of  the  invention  according  to  Fig.  3  is 
distinguished  from  the  one  according  to  Fig.  1 
substantially  by  the  fact  that  the  piston  has  a 
ring  shaped  recess  mm,  so  that  within  same  an 
elevation  r  is  formed  serving  as  impact  face  for 
the  fuel  injected  from  the  nozzle  e  through  the 
pre-combustion  chamber  d  and  the  channel  /. 
The  impact  face  may  again  be  provided  with  a 
deviating  cone  0. 

The  slit  n  is  formed  by  the  endwall  e'  of  the 
insertion  e  and  by  the  elevation  r  of  the  piston. 
While  with  a  shape  m3  of  the  recess  the  main 
combustion  chamber  is  crossed  by  the  fuel  de- 
viated at  the  impact  faces  r  or  o  substantially  in 
radial  direction,  the  recess  form  may  also  be 
adapted  to  great  extent  to  the  fuel  jet  deviated 
in  outward  direction. 

As  for  the  rest,  corresponding  parts  are  desig- 
nated with  corresponding  reference  characters 
like  in  the  Figs.  1  or  2. 

The  type  of  the  invention  given  in  Fig.  4  is  dis- 
tinguished from  the  one  according  to  Fig.  3  sub- 
stantially by  the  fact  that  the  ring  shaped  slit 
n  is  directed  not  exactly  radially  in  outward  di- 
rection but  somewhat  slanting  towards  below. 
For  this  purpose  the  end  edge  of  the  extension 
e'  of  the  insertion  e  is  beveled  a  little  conically 
and  the  deviating  cone  o  is  shaped  correspond- 
ingly. The  piston  recess  m\  is  deepened  by  and 
by  from  the  cylinder  axis  towards  the  circumfer- 
ence and  is  adapted  substantially  to  the  fuel  jet 
leaving  the  ring  shaped  slit  n.  The  insertion  e 
is  provided  with  teeth  e"  engaging  correspond- 
ing teeth  of  an  insertion  di  forming  the  chamber 
d.  By  changing  the  screwed  position  e  or  di  the 
width  of  the  slit  n  may  be  changed.  The  inser- 
tion di  may  be  locked  against  turning  in  the 
cylinder  head  by  any  suitable  way  and  may  at 
the  same  time  surround  the  injecting  nozzle  as 
shown  in  the  type  according  to  Fig.  2. 

The  features  of  the  type  according  to  Fig.  4 
may  be  for  example  applied  onto  the  types  or 
embodiments  of  the  invention  according  to  Figs. 
1.  2  or  3,  such  as,  on  the  whole  the  features  of 
the  single  types  may  be  interchanged  each  other. 

Furthermore,  for  instance,  the  channel  /  may 
be  of  smaller  diameter  as  shown  so  as  to  form 
a  first  throttling  connection  between  the  partial 
combustion  space  d  and  the  partial  combustion 
space  g  or  the  cylinder  space.  The  split  n  may 
be,  in  this  case,  a  second  or  additional  throttling 
connection.  However,  in  other  cases,  it  may  be 
the  only  throttling  connection  between  the  two 
partial  combustion  spaces,  for  instance  a  pre- 
combustion  or  injection  space  and  the  main  com- 
bustion or  cylinder  space. 

Furthermore,  the  partial  combustion  space  re- 
ceiving fuel  may  be  formed  by  a  chamber  ar- 
ranged in  the  piston,  in  which  for  example  the 
fuel  may  be  injected  from  the  cylinder  head. 
Also,  the  invention  is  not  restricted  to  such  en- 
gines, in  which  the  whole  fuel  is  injected  or 
otherwise  introduced  into  one  partial  combustion 
space  throttled  from  the  remaining  combustion 
space  in  the  upper  dead  center  position  of  the 
piston.  Under  circumstances,  fuel  may  be  also 
injected  or  introduced  into  another  partial  com- 
bustion space. 
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This  invention  relates  to  improvements  in 
metal-coated  metal  articles,  and  particularly  ar- 
ticles, in  which  the  base  metal  consists  of  mag- 
nesium or  a  magnesium  base  alloy. 

In  view  of  the  comparatively  low  resistance  of 
magnesium  and  magnesium  base  alloys  to  cor- 
roding agents,  various  methods  have  been  sug- 
gested for  applying  protective  coatings  to  articles 
made  therefrom.  In  dealing  with  magnesium 
and  magnesium  base  alloys  in  sheet  form,  it  has 
e.  g.  been  attempted  to  plate  the  products  with 
magnesium  base  alloys  of  comparatively  high 
chemical  resistance.  Since,  however,  all  mag- 
nesium base  alloys  afford  a  pure  resistance  to 
corrosion,  a  plating  of  this  kind  is  still  far  from 
satisfactory. 

It  is  desirable  that  a  metallic  coating,  besides 
affording  sufficient  protection  to  the  base  metal 
from  the  action  of  corroding  agents,  also  be 
mechanically  resistant  and  cling  tenaciously  to 
the  base  metal  on  to  which  it  is  plated.  The 
present  invention  aims  at  producing  a  metal- 
coated  metal  article  in  which  magnesium  or  a 
magnesium  base  alloy  forms  the  base  metal  and 
which  will  comply  with  the  aforesaid  require- 
ments. 

Attempts  to  apply  aluminum  or  an  aluminium 
base  alloy  directly  on  to  the  body  of  magnesium 
or  magnesium  base  alloy  have  failed,  since  the 
adhesion  to  the  base  metal  is  insufficient.  I  have, 
however,  found  that,  by  the  interposition,  be- 
tween the  aluminium  or  aluminium  base  alloy 
(the  latter  hereinafter  simply  being  included  in 
the  term  "aluminium")  outer  layer  and  the  mag- 
nesium or  magnesium  base  alloy  (the  latter  here- 
inafter simply  included  in  the  term  "magne- 
sium") body,  of  an  intermediate  layer  consisting 
of  a  metal  or  alloy  capable  of  alloying  both  with 
magnesium  and,  at  least  in  the  presence  of  mag- 
nesium, also  with  aluminium,  then  a  metal  article 
is  produced  having  a  coating  of  aluminium  which 
offers  a  comparatively  high  resistance  to  corrod- 
ing agents,  while,  at  the  same  time,  being  me- 
chanically resistant  and  not  liable  to  peeling  off. 

Examples  of  metals  suitable  for  forming  the 
intermediate  layer  are  zinc,  tin,  cadmium,  lead, 
and  antimony,  and  also  alloys  of  these  metals. 
The  intermediate  layer  is  preferably  applied  to 
the  base  metal  by  the  well  known  spraying  (me- 
tallic atomisation)  process,  although  other  means 
may  be  employed:  thus  it  is  also  possible  to  ap- 
ply the  intermediate  layer  on  the  base  metal  in 
the  form  of  a  foil. 

In  accordance  with  the  invention,  the  base 
metal  covered  with  the  intermediate  layer  is  sub- 
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jected  to  a  short  heating  preferably  at  or  slightly 
below  the  temperature  of  the  eutectic  between 
the  base  metal  and  the  metal  constituting  the 
intermediate  layer,  so  as  to  cause  at  least  part 
of  the  metal  forming  the  intermediate  layer  to 
alloy  with  or  diffuse  into  the  base  metal,  whereby 
the  intermediate  layer  is  keyed  in  a  reliable  man- 
ner on  to  the  latter,  whereupon  the  outer  layer 
consisting  of  aluminium  is  applied  in  any  con- 
venient manner,  such  as  by  pressing  or  rolling 
aluminium  foil  on  to  the  workpiece;  the  outer 
layer  may  even  be  applied  in  the  molten  form, 
e.  g.  by  quickly  dipping  the  workpiece  already 
provided  with  the  intermediate  layer  in  a  bath  of 
molten  aluminium  or  by  spraying,  a  manner  of 
working  which  is  particularly  useful  in  the  case 
of  workpieces  of  irregular  shape  such  as  cast- 
ings. During  or  following  such  application  of 
the  outer  layer,  the  workpiece  is  preferably  again 
heated  for  a  short  time,  e.  g.  by  shock-heating 
or  by  passing  an  oxy-hydrogen  blow-pipe  flame 
over  the  workpiece,  so  as  to  facilitate  the  forma- 
tion of  an  alloy  between  the  intermediate  layer 
and  the  inner  surface  of  the  outer  layer  by  super- 
ficial melting  or  by  diffusion. 

In  certain  cases,  viz.  when  diffusion  of  the 
metal  forming  the  intermediate  layer  into  the 
basic  metal  as  well  as  into  the  outer  layer  of  alu- 
minium can  be  caused  to  take  place  at  one  and 
the  same  temperature,  it  is  possible  to  perform 
the  aforesaid  two  separate  steps  simultaneously. 
In  such  cases,  in  accordance  with  the  invention, 
the  intermediate  layer  is  first  applied  to  the  basic 
magnesium,  and  the  outer  layer  of  aluminium  is 
then  immediately  applied  on  to  the  coated  ar- 
ticle thus  obtained,  whereupon  the  whole  com- 
posite article  is  subjected  for  a  short  time  to  the 
temperature  at  which  diffusion  of  the  interme- 
diate layer  will  take  place  in  an  inward  and  in 
an  outward  direction.  Preferably,  this  is  done 
by  hot  rolling  the  composite  article,  whereby  a 
yet  more  reliable  bondage  between  the  base  metal 
and  the  various  layers  is  attained. 

According  to  a  further  modification  of  the 
present  invention,  the  metal  forming  the  inter- 
mediate layer  may  be  first  applied  both  to  the 
magnesium  workpiece  to  be  plated  and  to  the 
aluminium  intended  to  form  the  outer  coating, 
whereupon  the  aluminium  provided  with  the 
metal  coating  is  placed  on  the  workpiece  to  be 
plated  in  such  a  manner  that  the  layers  of  the 
metal  forming  the  intermediate  layer  contact, 
whereupon  the  whole  article  is  subjected  to  heat- 
ing and  compression,  e.  g.  by  hot  rolling. 
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Example 

A  band  consisting  of  a  magnesium  alloy  which 
contains  8  per  cent  of  aluminium  and  0.5  per  cent 
of  zinc  is  uniformly  roughened  by  sand  blasting 
on  the  surface  to  be  plated  and  then  coated  with 
a  thin  foil  of  zinc.  The  surface  is  then  exposed 
for  five  minutes  to  a  temperature  of  340°  C.  in  an 
inert  atmosphere,  e.  g.  nitrogen.  In  a  similar 
manner  a  strip  of  pure  aluminium  intended  to 
form  the  outer  plating  is  coated  on  one  side  with 


a  foil  of  zinc;  in  this  case  an  annealing  tempera- 
ture of  380°  C.  for  the  diffusion  is  maintained. 
The  zinced  side  of  the  strip  of  pure  aluminium 
and  the  zinced  surface  of  the  band  are  then 
5  superposed  and  the  strip  is  rolled  on  to  the  band 
at  a  temperature  of  340°  C.  The  plating  firmly 
adheres  to  the  surface  of  the  workpiece  whereby 
the  latter  is  reliably  protected  against  corroding 
actions. 
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My  invention  relates  to  transmissions  for  mo- 
tor vehicles  and  has  special  reference  to  trans- 
missions including  a  hydraulic  torque  converter 
or  a  plurality  of  such  converters.  It  is  of  special 
importance  in  heavy  vehicles  driven  by  internal 
combustion  engines. 

In  transmissions  of  this  kind  it  is  aimed  at  to 
have  a  high  secondary  turning  moment  with  low 
numbers  of  revolutions,  so  as  to  get  high  trac- 
tive forces  when  starting.  Thus  it  is  possible 
that  extraordinary  high  stresses  are  created  in 
the  members  of  the  transmission  which  may  af- 
ford greater  dimensions  of  such  members  and 
thus  make  them  extremely  heavy;  and  at  the 
wheels  of  the  vehicle  the  friction  limit  may  even 
be  exceeded. 

According  to  my  invention  these  disadvantages 
are  avoided  by  providing  means  preventing  in- 
crease in  motor  output  over  a  certain  small  pe- 
riod when  starting,  for  example  for  speeds  up  to 
three  miles  per  hour.  Consequently  the  value  of 
the  secondary  turning  moment  is  adequately  lim- 
ited and  practically  held  constant  over  the  afore- 
mentioned period  and  the  stresses  of  the  trans- 
mission elements  remain  within  admissible  limits. 

For  this  purpose  I  prefer  to  provide  a  device 
which  operates  in  dependence  on  the  speed  of  the 
vehicle,  that  is  in  dependence  on  the  revolutions 
of  the  out-going  shaft  of  the  hydraulic  torque 
converter  or  of  the  shaft  driving  the  wheels  of 
the  car. 

All  this  will  be  understood  best  when  having 
reference  to  the  drawings  which  represent  an  ex- 
ample embodying  my  invention. 

Fig.  1  is  a  diagrammatical  side  view,  partly  in 
section,  of  the  driving  machinery  of  a  railroad 
motor  car,  some  parts  being  shown  on  an  en- 
larged scale. 

Fig.  2  is  a  like  view  of  a  detail  but  different 
from  Fig.  1. 

The  internal  combustion  engine  I  is  provided 
with  any  normal  fuel  intake  2  adapted  to  be  op- 
erated by  means  of  lever  3,  rod  4  and  device  41, 
which  may  be  made  to  work  automatically  in  any 
well  known  manner  (not  illustrated).  On  the 
outgoing  motor  shaft  42  fly  wheel  5  is  situated. 
There  may  as  well  be  inserted  a  friction  clutch 
43,  instead  or  in  addition,  as  represented  in  Fig. 
2.  Shaft  42  then  leads  to  a  hydraulic  torque 
converter  6  which  on  its  out-going  right  hand 
side  has  shaft  14.  To  this  shaft  14  driving  shaft 
8  is  flexibly  connected  by  means  of  a  universal 
joint  7.  Shaft  8  at  its  right  hand  end  is  provided 
with  bevelled  gears  for  driving  the  axle  (0  with 
wheel  1 1  thereon. 
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There  is  a  pinion  1 2  rigidly  connected  to  shaft 

14  and  in  mesh  with  pinion  13  which  again  is  in 
driving  connection  with  a  centrifugal  governor 

15  adapted  to  act  on  piston  16  inside  of  cylinder 
20  against  the  pressure  of  compression  spring  19. 
Piston  16  has  a  cross  channel  17  and  a  longitu- 
dinal channel  18,  this  latter  channel  18  connect- 
ing cross  channel  17  to  the  space  to  the  right  of 
piston  16.  An  oil  pump  40  driven  by  the  engine 
I  tends  to  press  oil  through  tube  21  which  at  24 
opens  into  cylinder  20.  Another  opening  25  is 
situated  close  to  opening  24,  but  the  distance  be- 
tween these  openings  is  so  chosen  that  cross 
channel  17  in  piston  16  may  be  either  in  connec- 
tion with  one  or  the  other  of  these  openings  24 
and  25.  From  opening  25  the  oil  may  escape  out- 
ward by  means  of  tube  22,  as  indicated  by  the 
arrow. 

There  is  a  third  opening  26  in  cylinder  20  sit- 
uated opposite  to  the  upper  end  of  cross  channel 
17,  and  connected  to  this  opening  is  tube  23  lead- 
ing to  cylinder  27  in  which  piston  28  is  adapted  to 
slide  under  the  oil  pressure  from  the  space  33 
above  the  piston  and  the  re-action  of  compres- 
sion spring  29.  A  bracket  30  or  the  like  prevents 
piston  28  from  being  moved  to  the  top  of  the  cyl- 
inder 27;  in  the  idling  position,  when  there  is  no 
oil  pressure  ins>de  of  space  33  piston  28  under  the 
pressure  of  spring  29  bears  against  this  bracket 
30. 

A  rod  31  is  in  rigid  connection  with  piston  28, 
and  at  its  upper  end  it  is  provided  with  knob  32 
or  the  like  against  which  the  right  hand  end  of 
lever  3  may  bear  when  this  lever  is  operated  by 
means  of  rod  4  after  it  has  travelled  over  a  cer- 
tain way. 

The  different  parts  of  the  device  are  in  the  po- 
sitions represented  in  Fig.  2  when  the  engine  I 
is  not  running.  When  it  was  started  the  fuel 
admission  is  limited  because  lever  3  with  its 
right  hand  end  after  a  certain  way  bears  against 
knob  32.  Thus  the  engine  is  prevented  from  de- 
veloping its  entire  output  when  the  car  is  started, 
but  later  on,  when  the  number  of  revolutions  of 
the  driven  shaft  14  increases  which  means  that 
the  car  begins  to  move,  the  carburetor  is  allowed 
to  be  opened  to  a  greater  extent,  in  dependence 
on  the  speed  of  rotation  of  the  driven  shaft.  Be- 
cause of  the  rotation  of  shart  14,  pinions  12  and 
13  and  centrifugal  governor  15  cause  piston  16 
to  be  moved  to  the  right,  so  that  pressure  oil 
from  tube  2 1  may  enter  through  cross  channel  ( 7 
and  longitudinal  channel  18  into  the  space  to 
the  right  of  piston  16.  But  this  increase  in  oil 
pressure  causes  piston  1 6  to  be  moved  back  again 
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to  its  middle  position.  Consequently,  a  certain 
increased  oil  pressure  is  maintained  in  channel  1 7 
and  transmitted  to  space  33  of  cylinder  27.  This 
increased  pressure  causes  piston  28  to  move 
downward  so  that  knob  32  also  moves  downward 
allowing  for  further  movement  of  lever  3  which 
means  an  increase  in  fuel  admission  and  in  motor 
output.  This  again  may  cause  another  increase 
in  car  speed  and  thus  a  further  increase  in  oil 
pressure  in  space  33,  so  that  at  last  full  opening 
of  the  carburetor  is  allowed. 

But  up  to  the  pre-determined  speed  limit,  for 
instance  3  miles  per  hour,  the  turning  moment 
is  practically  held  constant,  whereas  it  is  allowed 
to  decrease  in  the  normal  manner,  in  accordance 
with  the  diagram  of  the  relation  between  the  sec- 


ondary turning  moment  and  the  numbers  of  rev- 
olutions, which  is  well  known. 

Instead  of  making  use  of  a  fluid  pressure  device 
one  may  as  well  choose  a  mechanical,  pneumati- 

o  cal  or  electrical  device  for  preventing  the  car- 
buretor to  be  opened  to  a  certain  extent  only 
when  starting.  As  the  construction  of  such  other 
devices  appears  to  be  within  the  knowledge  of 
those  skilled  in  the  art  after  they  have  read  my 

10  foregoing  specification  it  is  not  deemed  necessary 
to  give  special  illustrations  thereof. 

I  do  not  want  to  be  limited  to  the  details  de- 
scribed or  shown  in  the  drawing  as  many  varia- 
tions may  occur  to  those  skilled  in  the  art  with- 

15  out  deviating  from  the  scope  of  my  invention. 

KARL  MAYBACH. 
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This  invention  relates  to  lock-nuts,  and  more 
particularly  to  nuts  of  this  kind  which  according 
to  given  conditions  will  either  lock  the  nut  on  the 
screw-bolt  appertaining  thereto  or,  as  the  case 
may  be,  the  screw-bolt  on  the  nut  against  unin-  5 
tentional  rotation.  Lock-nuts  as  such  are  known 
in  various  forms  of  construction.  The  lock-nut 
forming  part  of  my  present  invention  is  dis- 
tinguished by  especial  reliability  and  efficacy  and, 
in  addition  to  this,  by  the  feature  that  it  may  10 
advantageously  be  used  in  either  aforementioned 
condition.  Furthermore,  lock-nuts  constructed 
in  accordance  with  my  invention  are  of  extreme 
simplicity  permitting  manufacture  in  great  quan- 
tities. 1  •"> 

According  to  my  invention  there  is  used  as 
locking  element  proper  a  disk  which  is  mounted 
in  or  on  the  nut  in  a  manner  preventing  rotation 
and  axial  displacement  by  means  of  tongues  which 
in  assembled  condition  of  the  nut  and  screw-bolt  20 
will  resiliently  engage  with  the  threads  of  the 
latter.  Accordingly,  the  said  disk  is  firmly  united 
with  said  nut.  The  locking  effect  in  particular 
will  be  brought  about  by  a  certain  twist  imparted 
to  said  tongues  due  to  the  inclination  or  pitch  2"> 
of  the  thread,  causing  said  tongues  to  exert  a 
braking  action  on  the  flanks  of  the  thread,  said 
braking  action  being  sufficient  to  effect  the  lock- 
ing of  the  nut  on  the  screw-bolt  or  the  locking 
of  the  latter  on  the  former.  30 

Owing  to  the  fact  that  said  disk  is  mounted  in 
the  nut  in  the  aforementioned  manner,  said  disk 
will  be  prevented  against  falling  out  of  the  nut. 
Accordingly,  the  latter  may  be  handled  in  the 
usual  manner  without  using  any  auxiliaries,  such  35 
as  tools,  and  without  loosing  any  parts. 

The  aforementioned  braking  action  may  fur- 
ther be  increased  by  properly  dimensioning  said 
tongues  in  such  a  manner,  that  they  will  ad- 
just themselves  obliquely  with  respect  to  the  40 
longitudinal  axis  of  the  screw-bolt,  when  uniting 
the  nut  with  the  bolt,  thus  bracing  the  latter 
against  the  former. 

The  resilient  tongues  forming  part  of  the  nut 
constructed  according  to  my  present  invention  are  45 
preferably  formed  integrally  with  said  disk  and 
may  be  used  in  any  desired  number  depending 
upon  the  individual  conditions,  such  as  for  in- 
stance upon  the  diameter  to  be  given  to  the  screw- 
bolt.  50 

My  present  invention  may  also  be  applied  to 
nuts  that  are  riveted  to  some  support,  a  locking 
of  the  screw-bolt  on  the  nut  being  effected  in 
such  case.  The  disk  used  in  accordance  with  my 
invention  may  either  be  mounted  in  a  nut  of  55 


the  last-mentioned  kind  in  like  manner  as  in  an 
ordinary  nut,  or  also  be  of  U-shaped  conforma- 
tion to  cover  the  upper  face  of  the  riveted  nut 
and  fastened  in  any  desired  manner  to  the  flanges 
on  the  latter. 

In  the  accompanying  drawing  which  forms  part 
of  this  specification  I  have  represented  four  ex- 
amples of  locknuts  constructed  in  accordance  with 
my  invention,  Fig.  1  being  a  section  through  one 
form  of  construction  of  the  new  lock-nut,  Fig.  2 
a  top-view  on  Fig.  1,  Fig.  3  a  top-view,  similar  to 
Fig.  2,  of  a  second  form  of  construction  of  a 
lock-nut,  Fig.  4  a  section  through  a  lock-nut  of 
the  kind  of  a  riveted  nut,  Fig.  5  a  top-view  on  Fig. 
4,  Fig.  6  a  section  through  a  second  form  of  con- 
struction of  a  riveted  nut,  and  Fig.  7  a  top-view 
on  Fig.  6. 

Referring  more  particularly  to  the  drawing,  the 
construction  according  to  Figs.  1  and  2  serves  to 
lock  a  nut  a  resting  on  a  support  b  against  rota- 
tion with  respect  to  the  screw-bolt  c.  For  this 
purpose,  according  to  this  invention  a  disk  d 
is  mounted  within  the  upper  part  of  the  nut  a, 
said  disk  being  provided  with  a  plurality  of 
tongues  /  arranged  in  star-shaped  manner  and 
projecting  towards  the  thread  e  of  the  screw-bolt 
c.  The  tongues  /  are  cut  out  of  the  material  of 
the  disk  d  by  forming  proper  incisions  on  the  disk 
between  said  tongues. 

The  disk  d  is  secured  against  displacement  in 
direction  of  the  longitudinal  axis  of  the  screw- 
bolt  c  by  mounting  it  fixedly  in  the  rim  h  of  a  cup- 
shaped  recess  i  provided  in  the  nut  a.  This  may 
for  instance  be  done  by  inwardly  beading  the 
rim  h  of  the  nut.  The  disk  d  is  furthermore  se- 
cured against  rotation  within  the  nut  by  means 
of  the  projections  j  entering  into  interstices  in 
the  rim  h  of  the  nut  a.  The  disk  d  will  thus  posi- 
tively participate  in  the  rotation  of  the  nut  a 
and  form  a  unitary  construction  with  the  latter. 
In  order  to  facilitate  the  inward  beading  of  the 
rim  h,  the  nut  a  may  be  of  reduced  outer  diame- 
ter at  said  rim,  as  indicated  in  dotted  lines  in  Fig. 
1.  In  this  manner  the  rim  h  will  be  of  the  con- 
formation of  a  collar. 

When  screwing  the  nut  a  onto  the  thread  e  of 
the  screw-bolt  c,  the  tongues  /  will  engage  said 
thread  and  thereby  be  deformed  or  twisted  to 
some  extent,  with  the  result  that  said  tongues 
exert  a  braking  action  onto  the  thread  e  of  the 
screw-bolt  c  causing  the  nut  to  be  locked  against 
rotation  on  said  thread.  On  the  other  hand,  it  is 
well  possible  to  disengage  the  nut  a  from  the 
screw-bolt  c  with  the  aid  of  the  usual  tools. 

The  said  braking  action  may  eventually  fur- 


2 


368,592 


ther  be  assisted  by  a  bracing  action  which  may 
be  attained  by  properly  dimensioning  said  tongues 
/  to  augment  their  obliquity. 

The  number  of  tongues  /  to  be  used  on  the  disk 
d  depends  upon  the  conditions  at  a  time  prevail- 
ing. Eventually  it  may  be  sufficient  to  provide 
only  two  tongues,  /,  if  the  latter  are  given  a 
greater  engaging  surface  with  respect  to  the 
thread  of  the  screw-bolt  c. 

The  present  invention  may  be  applied  with 
especial  advantage  to  riveted  nuts  resulting  in 
great  simplicity  of  construction,  as  may,  for  in- 
stances, be  seen  from  Figs.  4  to  7. 

According  to  Figs.  4  and  5  there  is  again  used 
a  disk  d  which  is  fixedly  mounted  within  the  body 
A:  of  a  riveted  nut  provided  in  the  usual  manner 
with  flanges  I.  Said  disk  may,  for  instance,  be 
provided  with  four  tongues  /,  as  shown  in  Fig.  5. 
On  screwing  the  bolt  home,  there  will  be  a  lock- 
ing effect  between  nut  and  belt,  this  locking  ef- 
fect preventing  unintended  unscrewing  of  the  lat- 
ter from  the  former. 

According  to  Figs.  6  and  7  the  disk  is  mounted 
exteriorly  of  the  body  of  the  nut  instead  of  in- 
teriorly, as  is  the  case  in  the  constructions  rep- 


resented in  the  former  figures.  According  to  Figs. 
6  and  7  more  particulaily,  said  disk  is  of  U-shaped 
conformation  and  consists  of  a  cup-shaped  mem- 
ber 77i  with  adjoining  flanges  n  serving  to  engage 
.i  said  member  m  with  the  flanges  Z  of  the  riveted 
nut.  This  engaging  action  may  be  brought  about 
as  early  as  during  riveting  the  nut  to  its  support. 
However,  in  order  to  preserve  a  unitary  con- 
struction of  the  nut,  said  cup-shaped  member  m 
10  may  also  be  preliminarily  united  with  the  body 
of  the  nut  by  using  paste  or  the  like. 

In  order  to  provide  in  this  case  a  still  further 
locking  action  preventing  rotation  of  said  cup- 
shaped  member  m  with  respect  to  the  body  k  of 
15  the  nut  and  in  order  to  increase  the  rigidity  be- 
tween said  member  and  the  nut,  the  body  k  of  the 
nut  is  preferably  given  non-circular  form,  for  in- 
stance by  providing  corners  thereon,  while  said 
member  m  is  of  similar  conformation.  Locking 
20  of  the  screw-bolt  within  the  nut  is  effected  in  this 
case  by  the  upper  part  o  of  the  cup-shaped  mem- 
ber m  which  for  this  purpose  is  provided  with 
tongues  /  as  shown  in  Fig.  7. 

25  WALTER  ENGELMANN. 
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This  invention  relates  to  improvements  in  as- 
sembly arrangements  for  power  transmission  in 
aircraft,  and  refers  to  such  arrangement  for  the 
transmission  of  electrical,  mechanical,  hydraulic 
and  pneumatic  power. 

It  is  an  object  of  the  invention  to  provide  such 
an  assembly  arrangement  whereby  the  slow  and 
tedious  work  of  assembling  the  various  power 
transmission  lines  (such  as  wiring,  rods  and  pip- 
ing) ,  individually  within  the  cramped  space  found 
in  wings  and  other  parts  of  an  airplane  may  be 
eliminated,  thereby  both  simplifying  and  speeding 
up  the  work. 

Another  object  of  the  invention  is  to  provide 
such  an  assembly  arrangement  wherein  the  total 
assembly  consists  of  a  plurality  of  sections  each 
complete  in  themselves  prior  to  being  mounted 
in  position,  so  that  detachable  connections  pro- 
vided on  the  extremities  of  the  several  parts  on 
each  section  only  need  to  be  secured  to  corre- 
sponding connections  provided  on  the  adjacent 
extremities  of  the  several  parts  on  the  adjoining 
section,  thus  permitting  rapid  installation  or  re- 
moval of  any  one  of  the  sections. 

A  further  object  of  the  invention  is  to  provide 
such  an  assembly  arrangement  wherein  a  rigid 
heating  pipe  forms  the  backbone  of  each  section 
and  heat  therefrom  warms  the  hydraulic  and 
pneumatic  piping  and  insures  a  free  flow  of  the 
power  medium  in  the  latter. 

Yet  another  object  of  the  invention  is  to  pro- 
vide such  an  assembly  arrangement  including  a 
rigid  heating  pipe  in  each  section  having  trans- 
verse panels  mounted  thereon  which  support  all 
the  various  power  transmission  lines  in  that  sec- 
tion and  hold  them  in  correct  spaced  relation. 

Still  another  object  of  the  invention  is  to  pro- 
vide such  an  assembly  arrangement  with  means 
for  supporting  the  panels  from  a  wall  provided 
in  the  airplane  part  in  which  the  installation  is 
made  so  that  the  panels  may  be  adjusted  both 
vertically  and  horizontally  relative  to  the  wall  to 
facilitate  the  aligning  of  the  sections  with  one 
another. 

Having  thus  stated  some  of  the  objects  and  ad- 
vantages of  the  invention  I  will  now  proceed  to 
describe  it  in  detail  with  the  aid  of  the  accom- 
panying drawings,  in  which: 

Figure  1  illustrates  a  longitudinal  sectional  view 
of  a  portion  of  an  airplane  wing  wherein  the  in- 
vention is  installed. 

Figure  2  is  a  section  on  the  line  A — B  of  Fig- 
ure 1. 

Figure  3  is  a  perspective  view  showing  a  por- 
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tion  of  the  assembly  arrangement  with  the  wiring 
duct  partly  broken  away. 

Referring  to  the  drawings,  within  an  airplane 
wing  1 4  a  hollow  space  1 2  is  defined  between  par- 
allel transverse  walls  17  and  18,  a  longitudinal 
wall  3T,  and  the  nose  19  of  the  wing  which  may 
be  removable  to  facilitate  access  to  the  assembly 
mounted  therein. 

Each  section  of  the  assembly  includes  a  cen- 
trally disposed  rigid  longitudinal  member  pref- 
erably a  heating  pipe  1 6  having  threaded  extremi- 
ties 27.  When  all  the  sections  of  this  heating  pipe 
16  are  connected  they  may  extend,  for  example, 
from  an  engine  (not  shown)  upon  the  wing  14  to 
a  heater  (not  shown)  in  a  cabin  (not  shown). 
Supported  around  each  length  of  pipe  (6  are  a 
plurality  of  transverse  panels  2 1  having  suitable 
openings  4  formed  therein  to  receive  and  support 
piping  I  constituting  sections  of  the  hydraulic  or 
20  pneumatic  lines  or  both.  6  denotes  clamping  bars 
extending  across  the  tops  and  bottoms  of  the 
panels  21  to  retain  the  several  portions  of  the 
piping  I  in  correct  spaced  relation;  these  bars 
are  held  in  position  as  by  bolts  23.  Pivotally 
supported  on  the  latter  are  levers  24  to  which  ad- 
jacent ends  of  rods  15  are  secured,  through  the 
movement  of  which  latter  power  is  mechanically 
transmitted.  Mounted  on  the  upper  clamping 
bars  6  are  rests  22  which  support  a  wiring  duct  7 
extending  between  them  and  having  electric  wires 
2  therein.  Projecting  laterally  from  the  panels 
21  and  supported  for  rotation  thereon  are  nuts 
36'. 

Mounted  at  spaced  intervals  on  the  wall  37  are 
bolsters  34  inwardly  from  which  studs  or  other 
suitable  fastening  means  39'  project.  Resting 
against  the  opposite  face  of  the  bolsters  34  are 
brackets  33  having  vertically  slotted  holes  39 
therethrough  through  which  the  fastening  means 
39'  extend  so  that  the  said  brackets  may  be  ver- 
tically adjusted  prior  to  the  tightening  of  nuts  39a 
on  the  said  fastening  means.  It  will  also  be  noted 
that  in  order  to  facilitate  the  vertical  adjustment 
of  the  brackets  33  the  contacting  faces  33'  of  the 
latter  and  34'  of  the  bolsters  34  are  horizontally 
serrated.  Projecting  horizontally  from  the 
brackets  34  are  threaded  connections  36  to  re- 
ceive the  nuts  36'.  Thus  by  rotating  the  latter 
the  distance  between  the  wall  37  and  the  axis  of 
the  heating  pipe  1 6  in  each  section  may  be  varied 
so  that  each  section  of  the  assembly  may  be  quick- 
ly and  easily  brought  into  alignment  with  the 
other  sections. 
When  the  individual  sections  are  in  position  the 
55  adjacent  ends  of  the  heating  pipe  sections  1 6  are 
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detachably  connected  as  by  nuts  28  which  engage 
the  threaded  extremities  of  two  adjacent  pipe 
ends;  the  adjacent  ends  of  lengths  of  piping  I  are 
detachably  connected  as  by  union  nuts  32;  the 
adjacent  ends  of  the  ducts  7  are  connected  by  r, 
junction  boxes  31  wherein  the  wiring  extending 
through  the  separate  ducts  is  suitably  connected; 
and  suitable  detachable  connections  40  are  em- 
ployed connecting  adjacent  ends  of  aligned  pairs 
of  rods  15  in  adjacent  sections.  10 

It  will  thus  be  noted  that  each  section  of  the 
assembly  is  completely  pre-fabricated,  and  after 
installation  it  is  merely  necessary  to  connect  the 
lengths  of  heating  pipes  16,  the  hydraulic  and 
pneumatic  piping  I,  the  ducts  7  and  the  wires  2  H 


therein,  and  the  rods  15  through  movement  of 
which  mechanical  power  is  transmitted,  to  the 
corresponding  parts  of  adjacent  sections.  If  re- 
pairs are  needed  a  defective  section  may  be  quick- 
ly removed  and  another  easily  substituted.  The 
size  and  rigidity  of  the  lengths  of  heating  pipe  16 
render  each  section  amply  strong  to  withstand 
distortion  in  ordinary  handling,  and  the  provision 
of  heat  in  the  pipe  1 6  prevents  the  power  media 
in  the  hydraulic  and  pneumatic  piping  1  from 
freezing,  thus  insuring  satisfactory  flow  to  the 
mechanisms  operated  thereby. 

PAUL  ROHR. 
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This  invention  relates  to  a  method  of  making 
spring  seats  and  the  like  of  the  kind  in  which 
the  resiliency  of  the  seat  is  obtained  by  means  of 
spiral  springs  provided  in  the  said  seat  and  also 
to  furniture  seats  made  according  to  the  said 
method. 

For  upholstering  a  seat  body  a  great  many 
operations  have  been  hitherto  needed  all  of  which 
operations  are  to  be  carried  out  by  hand.  These 
operations  are  the  following  ones:  In  the  first 
place  a  number  of  bands  of  material  perpendic- 
ular to  each  other  are  attached  to  the  seat  body ; 
these  are  the  so-called  supporting  straps.  The 
spiral  springs  are  then  sewed  fast  to  the  said 
straps,  after  which  the  spiral  springs  are  con- 
nected by  means  of  rope  in  order  to  fix  the  same 
with  regard  to  each  other.  For  a  further  fixation 
of  the  outer  springs  a  steel  or  bamboo  frame  is 
attached  to  the  outer  springs  along  the  outer  side 
of  the  said  outer  springs.  After  this  a  layer  of 
canvas  is  stretched  over  the  fixed  springs,  which 
layer  is  nailed  to  the  body  of  the  seat.  On  this 
canvas  there  is  provided  a  stuffing  consisting  of 
"crin  vegetal"  mixed  with  horsehair  or  other 
materials  according  to  the  quality  of  the  seat  to 
be  made.  A  layer  of  stuffing  cloth  is  stretched 
over  this  stuffing  and  held  in  place  by  cross-lines 
of  stitching,  after  which  some  additional  stuffing 
material  is  provided  at  the  edges,  in  order  to  pre- 
vent the  seat  from  growing  too  convex.  After 
the  outer  edges  have  been  closed  by  sewing,  the 
edges  where  the  additional  stuffing  material  was 
introduced  are  often  stitched  through  several 
times.  On  the  surface  which  has  grown  a  little 
concave  on  account  of  the  additional  stuffing  at 
the  edges,  there  is  still  applied  a  top  stuffing  in 
order  to  render  the  surface  of  the  seat  level.  The 
upholstering  material  such  as  e.  g.  moquette  or 
wool  velvet  is  then  stretched  over  the  said  final 
stuffing,  which  like  the  preceding  coverings  is 
nailed  to  the  side  edges  of  the  seat  frame. 

The  present  invention  has  for  its  purpose  to 
simplify  these  laborious  operations  and  to  provide 
a  method  for  making  a  furniture  seat  or  back  in 
which  the  number  of  operations  is  greatly  re- 
duced, while  providing  besides  a  great  saving  of 
time,  also  a  great  saving  of  material. 

According  to  the  invention  use  is  made  of  a 
flexible  metal  plate  to  which  the  springs  of  the 
seat  are  attached  with  one  end.  This  has  the 
great  advantage  that  the  operation  of  fixing  the 
springs  with  regard  to  each  other  will  no  longer 
be  needed,  while  moreover  the  flexible  surface 
will  keep  the  springs  completely  in  their  places, 
whereby  a  double  layer  of  stuffing  and  the  use 
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of  two  layers  of  material  provided  between  the 
springs  and  the  cover  will  be  superfluous.  In 
this  manner  the  number  of  operations  is  greatly 
reduced.  According  to  the  invention  the  opera- 
tions now  will  be  the  following  ones:  The  straps 
are  attached  to  the  body  of  the  seat,  while  the 
springs  are  secured  to  the  loose  metal  plate.  The 
metal  plate  with  the  springs  is  laid  over  the  sup- 
porting straps  and  the  springs  are  attached  with 
their  ends  to  the  said  straps.  The  metal  plate 
is  now  screwed  to  the  back  of  the  seat  body. 
After  this  a  complete  layer  of  stuffing  is  deposited 
on  the  metal  plate.  This  layer  of  stuffing  may 
consist  e.  g.  of  "crin  vegetal,"  horsehair,  cotton, 
felt  or  the  like.  Finally  the  covering  material  is 
stretched  over  the  stuffing  layer  and  nailed  to  the 
seat  body.  The  operation  also  with  regard  to 
the  material  required,  is  simplified  in  such  a  way 
that  a  saving  of  several  decades  of  percents  is 
obtained  in  the  manufacture  of  furniture  seats. 
A  furniture  seat  according  to  the  method  of  the 
invention  consequently  comprises  a  seat  body  the 
bottom  of  which  is  provided  with  supporting 
straps,  spiral-  or  other  springs  attached  to  the 
said  straps  at  one  end  and  to  a  metal  plate  at 
the  other  end,  the  said  metal  plate  being  screwed 
to  the  seat  body  at  the  back  of  the  piece  of  furni- 
ture, a  layer  of  stuffing  deposited  on  the  metal 
plate  and  the  covering  material  which  is  stretched 
over  the  stuffing  and  attached  to  the  body  of  the 
seat. 

Furniture  seats  according  to  the  invention  are 
suitable  for  chairs  as  well  as  for  benches,  sofas 
and  the  like. 

In  order  to  render  the  metal  plate  not  only 
flexible  as  a  whole  but  also  in  portions,  the  plate 
according  to  the  invention  may  be  slotted,  the 
slots  running  in  longitudinal  direction  of  the 
seat. 

A  very  simple  manner  of  attaching  the  springs 
to  the  metal  plate  is  obtained  according  to  the 
invention  by  punching  small  tongues  in  the  metal 
plate,  which  tongues  are  turned  over  the  outer 
winding  of  the  springs.  In  this  manner  the 
springs  will  be  rigidly  attached  to  the  metal 
plate. 

In  order  to  prevent  any  troublesome  squeaking 
or  creaking  of  the  seat,  according  to  the  inven- 
tion strips  of  a  suitable  sound  damping  material 
may  be  applied  between  the  springs  and  the  metal 
plate. 

It  is  often  desirable  to  render  the  front  edge  of 
the  seat  higher  than  the  rear  edge,  in  order  to 
prevent  a  downward  inclination  of  the  seat  when 
some  one  sits  down  on  the  front  edge  or  the  front 
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portion  of  the  seat.  This  might  be  done  by 
stretching  the  covering  material  less  taut  at  the 
front  side,  which  would  release  the  tension  of 
the  front  springs,  whereby  the  front  edge  would 
be  urged  upwardly.  According  to  the  invention, 
however,  it  will  be  advantageous  to  use  springs 
that  are  longer  at  the  front  edge  of  the  seat  than 
those  at  the  back  and  to  keep  the  covering  ma- 
terial tauter. 

Sometimes  it  is  advisable  to  render  the  surface 
of  the  seat  convex.  This  may  be  accomplished 
by  using  a  curved  metal  plate  instead  of  a  flat 
one.  Since,  however,  metal  plates  that  are 
curved  in  the  right  manner  are  considerably 
more  expensive  than  flat  plates,  it  is  to  be  pre- 
ferred according  to  the  invention  to  have  the 
springs  at  the  front  of  the  seat  longer  than  those 
at  the  back  and  then  to  provide  springs  in  the 
center  of  the  seat  that  are  longer  than  those 
at  the  front. 

In  this  manner  the  surface  after  the  covering 
has  been  stretched  over  the  same,  will  become 
more  or  less  convex,  while  at  the  same  time  the 
front  edge  will  be  higher  than  the  rear  edge. 

The  method  according  to  the  invention  is  illus- 
trated in  the  drawing  in  which  the  different 
stages  of  the  production  process  are  represented 
and  in  which 

Fig.  1  is  a  plan  view  of  the  bottom  of  a  seat 
body  with  the  straps  attached  thereto. 

Fig.  2  is  a  plan  view  of  a  metal  plate  provided 
with  slots  and  with  the  springs  secured  on  the 
same,  while  strips  of  linen  are  provided  as  a 
sound  damping  material. 


Fig.  3  is  a  section  of  a  seat  body  and  the  metal 
plate  with  springs  arranged  on  the  same. 

Fig.  4  is  a  section  through  a  finished  seat. 

In  Fig.  1  the  seat  body  is  denoted  by  a,  on 
5  which  the  straps  b  are  secured  by  means  of 
nails  c. 

In  Fig.  2  d  represents  a  metal  plate  with  a  re- 
cess e  and  slots  /.  Springs  g  are  secured  on  the 
same  by  folding  tongues  h  over  the  outer  wind- 

10  ing  of  the  said  springs.  This  manner  of  secur- 
ing the  springs  which  is  only  indicated  for  one 
spring  is  the  same  for  all  of  them.  Sound  damp- 
ing strips  i  are  provided  between  the  springs  and 
the  metal  plate.   The  plate  in  the  next  working 

10  step  is  screwed  in  the  seat  body  by  means  of 
screws  fc  which  are  passed  through  screw  holes  /. 
During  this  same  operation  the  spiral  springs  g 
are  sewed  fast  to  the  straps  b  (Fig.  3).  Fig.  4 
represents  the  finished  seat.    On  the  metal  plate 

•_>o  d  there  is  provided  a  solid  layer  of  stuffing  ma- 
terial I  consisting  e.  g.  of  "crin  vegetal",  horse- 
hair, cotton  or  felt.  Over  this  stuffing  there  is 
provided  the  final  covering  layer  which  does  not 
get  into  touch  with  the  metal  as  the  stuffing  is 

05  larger  than  the  said  metal  plate,  so  that  it  is 
pressed  over  the  edges  of  the  plate. 

It  goes  without  saying  that  the  straps  and  the 
feature  of  sewing  the  springs  to  the  same  are  not 
essential;  other  ways  and  means  might  also  be 

30  used  for  attaching  the  springs  to  the  bottom  of 
the  seat  body. 

ANTHONIE  STORY. 
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Road  surfaces,  road  coatings,  stones  and  ma-  one  litre  of  very  fine  sand,  one  litre  of  slag  (grain 
terials  for  filling  the  joints  between  pavement  size  0-2  mm),  1200  grams  of  cement  i.  e.  0.8 
stones  should  especially  satisfy  the  requirements  litre  of  cement  having  a  specific  weight  of  1.5, 
that  they  have  a  good  resistance  against  pres-  are  mixed  with  about  1.5  litre  of  water.  The 
sure,  that  their  surface  is  anti-slip  and  remains  amount  of  water  varies  according  to  the  temper- 
so  in  the  rain  and  that  they  should  not  crack  or  ature  in  the  atmosphere;  if  it  is  warm  some  more 
deteriorate  in  winter  during  periods  of  frost.  water  is  necessary.   To  this  mixture  40-50  grams 

It  has  been  proposed  to  use  artificial  materials  of  a  special  liquid  is  added.    This  liquid  is  ob- 

consisting  of  set  mixtures  of  cement  and  a  min-  tained  by  first  boiling  a  shredded  orange  in  one 

eral  aggregate,  such  as  sand,  slag  or  ashes  and  10  litre  of  water  for  so  long  a  time  that  the  skin 

water.    Especially  the  addition  of  a  suitable  parts  sink,  and  then  filter  the  obtained  decoction 

amount  of  fuelslag  can  lead  to  good  anti-slip  prop-  after  a  fortnight's  period  of  rest.  It  appears  that 

erties  of  the  material.   Such  material  is  micro-  the  best  results  are  obtained  when  only  the  skin 

porous  and  can  absorb  a  lot  of  water.  Here,  how-  of  the  orange  is  boiled. 

ever,  lies  the  cause  of  difficulties  in  winter.   The  la  Artificial  stones  made  from  this  mixture,  after 

porous  material,  which  has  absorbed  water  cracks  well  setting  of  the  mixture  were  subjected  to  a 

and  breaks  down  into  pieces  during  periods  of  heavy  freezing  test  as  follows: 

frost.  Hours 

The  object  of  my  invention  is  to  provide  an       Submersion  in  water  of  17-20°  C   8 

artificial  material  or  product  which,  while  being       Freezing  at  minus  8  to  minus  10°  C  16 

micro-porous  also  has  a  good  resistance  against       Thawing  in  air  of  16°  C   8 

frost.  Drying  at  65°  C  15 

One  of  the  main  features  of  my  invention  is  the       Cooling   1 

use  of  a  quantity  of  an  organic  gelatinizing  sub-  The  operations  were  repeated  twenty  times, 

stance,  i.  e.  a  substance  adapted  to  form  a  gel.  ,5  The  same  fcest  wag  made  with  gtones  formed  from 

such  as  gelatine  pectine  or  agar  is  added  to  the  the  mixture  as  described  but  from  which  the  de- 

mixture  from  which  the  material  is  manufac-  coction  wag  omitted    ^  latter  stones  cracked 

„         ,                        .        ,             ,  , _  and  broke  down  into  pieces,  those  according  to  my 

Comparing  freezing  tests  have  shown  that  the  lnvention  remained  fully  intact  and  their  weight 

product  according  to  the  invention  is  superior  did  no(.  alter 

to  other  materials  as  far  as  frost  resistance  is  Example  II 
concerned. 

This  may  be  explained  by  the  fact  that  or-  Gelatine  is  boiled  with  water  in  the  ratio  of  25 

ganic  gels  such  as  gelatine,  agar  and  pectine  have  grams  of  gelatine  to  two  litres  of  water.  The  ob- 

a  freezing  point,  which  is  considerably  lower  than  :<,:,  tained  product  is  filtered.  2.5  to  3.5  volume  parts 

that  of  water.   They  can  absorb  and  colloidally  of  this  product  are  added  to  150  volume  parts  of 

bind  a  lot  of  water  and  during  freezing  their  water.   The  resulting  amount  of  liquid  is  mixed 

volume  decreases  instead  of  the  well  known  in-  with  200  volume  parts  of  sand  having  a  grain  size 

crease  of  volume  of  ordinary  water  which  causes  of  2  to  0.4  millimeter,  100  volume  parts  of  fine 

the  cracking  of  materials  during  frost.              hi  sand  having  a  grain  size  of  0.04  millimetres  and 

Moreover  such  gels  are  very  elastic  and  can  be  80  volume  parts  of  cement, 

easily  deformed.  The  mix  is  shaped  to  the  required  form  e.  g. 

In  an  embodiment  according  to  my  invention  cast  and  vibrated  in  moulds.  After  a  curing  (set- 

I  use  a  decoction  of  orange  skins.  ting)  period  of  about  28  days  the  product  ac- 

Orange  skins  contain  a  good  quantity  of  pectine.  45  cording  to  the  invention  is  finished. 

Two  practical  examples  of  carrying  out  my  Having  now  particularly  described  and  ascer- 

invention  will  now  be  described.  tained  the  nature  of  my  said  invention  and  in 

Example  I  what  manner  ^ is  to  be  PerI<>rmed. 

Two  litres  of  coarse  sand  (grain  size  2-0.4  mm),  50  GOMMARIS  FRANCISCUS  HANNOT. 
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It  has  already  been  proposed,  to  render  cor- 
rosion-proof articles  of  steel  by  diffusing-in  of 
chromium.  Older  methods  work  so  that  the  ar- 
ticles are  packed  in  pulverized  chromium  or  ferro- 
chromium  and  heated  to  high  temperatures.  Re-  5 
cently  working  methods  have  been  proposed  and 
developed,  which  use  volatile  chromium  com- 
pounds and  which  amongst  others  possess  the 
advantage  of  lower  operation  temperatures. 
Some  of  these  methods,  which  work  with  chro-  10 
mium-chloride  have  proved  to  be  especially  ad- 
vantageous and  are  capable  of  being  carried 
through  economically  in  large  size  service.  The 
diffusion  zones  obtained  according  to  these  meth- 
ods at  low  carburized  steel  have,  after  a  treat-  15 
ment  of  4  to  5  hours  and  a  treatment  tempera- 
ture of  about  1000°  C,  an  average  depth  of 
0.1  mm. 

Surprisingly  it  has  been  found  that  under  the 
same  working  conditions  approximately  double  20 
the  penetration  depth  of  the  chromium  is  ob- 
tained, if  the  articles  are  made  from  a  steel  with 
0.02  to  0.4%  carbon,  which  has  an  overnormal 
silicon  content.  These  layers  are,  however, 
somewhat  brittle.  A  further  unexpected  improve-  25 
ment  of  the  physical  and  chemical  properties  of 
the  diffusion  layer  is  obtained,  if  the  steel  from 
which  the  articles  are  made  has,  besides  the 
overnormal  silicon  content,  an  addition  of  tita- 
nium which  binds  the  carbon  of  the  base  mate-  30 


rial.  Instead  of  titanium  other  carbide  formers, 
such  as  niobium,  tantalum,  vanadium  or  the  like 
may  be  used. 

Example 

If  an  article  is  made  of  a  steel  of  the  composi- 
tion 


c 

Mn 

Si 

Ti 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

0.05 

0. 31 

3.5 

0.  25 

and  then  exposed  at  about  1000°  C.  for  about  5 
hours  to  the  action  of  chromium  chloride,  a  dif- 
fusion zone  of  a  depth  of  approximately  0.2  mm 
is  obtained.  Besides  the  greater  diffusion  depth 
compared  with  the  steel  having  normal  silicon 
content  the  layer  is  distinguished,  owing  to  the 
titanium  content  in  the  base  material,  by  good 
physical  and  chemical  properties. 

When  the  base  material  according  to  the  in- 
vention is  used,  a  similar  acceleration  of  the  dif- 
fusion effect  is  obtained  also  in  the  older  dif- 
fusion operations  working  with  metal  powders. 

GOTTFRIED  BECKER. 
KARL  DAEVES. 
FRITZ  STEINBERG. 
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Many  people  are  more  or  less  sensitive  towards 
the  oscillating  movements  of  sea  ships  and  are 
therefore  liable  to  become  sea-sick. 

The  purpose  of  the  invention  is  to  provide  an 
Anti-Oscillation  Suspension  for  Beds  and  the  5 
Like,  which,  employed  on  ships  exposed  to  oscil- 
lating movement,  will  notwithstanding  the  oscil- 
lations of  the  ship,  always  remain  in  relative  rest 
and  will  thus  as  a  rule  cause  persons  sensitive  to- 
wards sea-sickness  and  spending  considerable  10 
length  of  time  on  such  beds  etc.  to  be  protected 
against  sea-sickness  or  enable  such  persons  as 
have  already  become  sea-sick  to  find,  whilst  still 
on  the  ship,  the  rest  necessary  for  recovery. 

According  to  the  invention  this  object  is  13 
achieved  by  suspending  the  bed,  chair,  or  similar 
piece  of  furniture  intended  to  assure  rest  to  its 
user  on  a  single  spatial  (universal)  joint.  One 
member  of  this  joint  is  in  solid  connection  with 
the  ship  and  follows  the  motion  of  the  latter,  20 
whilst  its  other  member  is  fixed  to  the  bed  or  the 
like,  and  remains  immovable,  in  consequence  of 
the  weight  of  the  loaded  or  non-loaded  bed  etc., 
independently  of  the  oscillation  of  the  ship.  In 
order  to  ensure  that  the  bed  etc.  displaced  acci-  2r> 
dentally  or  inadvertently  independently  of  the 
oscillation  of  the  ship  should  shortly  again  come 
to  rest,  a  suitable  oscillation  damper,  effecting  the 
damping  of  oscillations  e.  g.  by  means  of  friction, 
is  inserted  between  the  two  members  of  the  spa-  30 
tial  joint,  the  damping  effect  of  the  said  oscilla- 
tion damper  being  preferably  adjustable. 

On  the  accompanying  drawings  four  variants 
of  the  piece  of  furniture,  for  example  a  bed,  ac- 
cording to  the  invention,  in  which  the  spatial  35 
joint  is  represented  by  a  spherical  joint,  are  rep- 
resented diagrammatically. 

Pig.  1  is  a  side  elevation  of  the  bed  and  of  its 
suspension. 

Fig.  2  is  a  suitable  end  view.  Here  no  oscilla- 
tion damper  is  employed. 

Fig.  3  is  the  section  of  a  part  of  the  spherical 
joint  with  oscillation-damping  spring  drawn  to 
greater  scale. 

Fig.  4  is  a  section  similar  to  Fig.  3,  with  oscil- 
lation-damping spring  of  adjustable  strength. 

Fig.  5  is  a  side  elevation  simliar,  to  Fig.  1  of  a 
further  variant  of  a  kind  of  bed  etc.  comprising 
two  fixing  bars  capable  of  being  supported  on  the 
floor.  50 

Fig.  6  is  an  end  view  belonging  to  Fig.  5. 

Two  cylindrical  iron  bars  b  are  fixed  solidly  to 
each  longitudinal  side  of  the  bed  a  (Figs.  1  and 
2),  the  upper  ends  of  the  said  bars  being  fixed 
by  means  of  the  rivets  c  to  four  extensions  e  55 


40 


45 


welded  to  the  joint  ring  d.  All  the  fixing  devices 
of  the  suspension  riggings  are,  accordingly,  rigid. 
The  ring  d  is  in  close  contact  with  the  hollow 
joint  sphere  /  and  is  capable  of  gliding  on  the 
latter  in  any  direction.  The  sphere  /  is  com- 
posed of  two  hemispheres  closely  fitted  to  each 
other  and  held  together  by  means  of  the  screw  g, 
and  can  be  fixed  by  means  of  the  three-arm 
bracket  h,  for  instance  to  the  roof  i  of  a  room 
(cabin)  or  to  some  other  suitable  place  of  the 
ship.  The  members  / — h  are  following  the 
oscillating  motion  of  the  ship,  whereas  the  mem- 
bers a — e  are,  owing  to  their  own  weight  and 
owing  to  their  possible  load,  remaining  at  rest, 
whilst  the  sphere  /  is  capable  of  being  displaced 
by  gliding  in  the  ring  d.  The  reclining  surface 
"a"  of  the  bed  has  a  vertical  cross-section  which 
is  concave  all  over  its  length,  in  consequence 
whereof  it  compels  the  person  lying  in  it  to  keep 
to  the  middle  part  of  the  bed  and  thus  to  refrain 
from  altering  the  position  as  shown  of  the  centre 
of  gravity  of  the  bed.  Similarly,  the  seat  surface 
of  round  chairs  etc.  may  also  be  preferably  made 
concave,  notably  in  all  vertical  sections. 

Fig.  3  represents  a  further  variant  in  which  the 
mutual  displacement  of  the  ring  d  and  of  the 
sphere  /  are  braked  by  the  plate  spring  j  fixed 
to  the  ring,  the  free  end  of  the  said  spring  becom- 
ing pressed  against  the  sphere. 

In  the  variant  according  to  Fig.  4,  the  pressure 
of  the  spring  against  the  sphere  may  be  adjusted 
by  means  of  a  screw  I  capable  of  being  rotated 
in  the  rigid  arm  k  fixed  to  the  ring. 

The  employment  of  such  a  damping  device  is — 
as  mentioned  above — advisable  in  order  to  ensure 
the  rapid  elimination  of  any  oscillations  caused 
by  such  forces  as  to  which  the  bed  may  be  sub- 
jected accidentally  or  by  inadvertence.  The 
amount  of  damping  is  of  course  chosen  of  such 
magnitude  only  as  to  prevent  its  affecting  in  any 
detrimental  extent  the  displacement,  produced 
by  means  of  the  oscillations  of  the  ship,  of  the 
sphere  /  in  the  ring  d.  The  force  effects  due  to 
inadvertence  or  to  accidental  causes  referred  to 
above,  may  arise,  for  instance,  if  somebody  enters 
the  bed  a  or  descends  from  it,  or  if  a  shock  is  im- 
parted to  the  bed  or  if  there  is  a  draught,  or  if 
the  travel  speed  of  the  ship  varies  suddenly. 

In  order  to  prevent  the  detrimental  oscillations 
referred  to,  it  is  also  possible  to  employ,  instead 
of  the  damping  device  employed  in  connection 
with  the  sphere  /,  or  in  addition  thereto,  two 
lower  supporting  bars  m  according  to  Figs.  5-6, 
each  of  which  is  movable  upwards  and  down- 
wards in  a  guide  n  fixed  to  the  bed  a,  and  can 
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be  fixed  in  the  desired  position  by  means  of  the 
screw  o.  When  the  bed  is  being  used,  the  bars 
m  are  in  the  position  illustrated  and  their  lower 
ends  are  not  in  contact  with  the  floor.  When 
the  person  who  has  been  occupying  the  bed 
leaves  it,  or  at  least  when  he  again  wishes  to 
enter  the  bed,  the  bars  n,  after  loosening  the 
screws  o  let  down  in  such  an  extent  as  to  ensure 
that  their  lower  ends  on  which  a  rubber  shoe  p 
is  provided  should  reach  down  to  the  floor,  fol- 
lowing which  the  bars  are  again  fixed  by  tight- 
ening the  screws  o.  In  this  case  the  force  effects 
accompanying  the  entrance  of  the  person  into 
the  bed  will  not  move  the  bed  from  its  position 
of  rest  as  this  will  be  prevented  by  the  shoes  p 
rubbing  on  the  floor.  After  the  person  has  en- 
tered the  bed,  the  screws  o  are  loosened,  the  bars 
m  are  drawn-up  from  the  floor  into  the  position 
shown  and  are  again  fixed  in  this  position. 

The  new  auti-oscillation  bed  or  the  like  may 
of  course  be  modified  in  many  ways  without  leav- 


ing the  range  of  the  invention.  Thus,  for  in- 
stance, it  may  be  possible  to  vary  the  length  of 
the  suspension  bars,  and  the  suspension  bars  may 
be  mutually  connected  by  reinforcing  cross- 
beams. The  bed  may  also  be  suspended  on  a 
bracket  fixed  to  the  wall,  or — e.  g.  on  deck — it 
may  be  suspended  on  three  or  four  supporting 
legs  meeting  in  a  common  point  above  the  bed. 
The  joint  sphere  /  may  also  be  relatively  smaller 
than  the  one  represented  on  the  drawing  and 
may  also  be  solid  and  of  one  piece.  The  suspen- 
sion bars  b  may  also  be  fixed  to  some  other  parts 
of  the  bed  a,  e.  g.  to  the  four  corners  of  its  top 
surface.  In  the  case  of  the  variant  according 
to  Figs.  5-G  the  method  of  motion  and  fixing 
as  well  as  the  number  of  the  supporting  bars  m 
may  also  be  different  from  those  shown,  thus  for 
instance,  these  bars  may  be  brought  into  their 
upper  or  lower  position  automatically  by  springs 
etc. 
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The  present  invention  relates  to  Utility  Ma- 
chines for  treating  particulate  materials,  and  is 
particularly  concerned  with  a  machine  for  wash- 
ing, cleaning,  or  peeling  fruits  or  vegetables,  for 
examples  potatoes. 

Such  machines  are  usually  equipped  with  a 
movable  agitator  disposed  within  a  treatment 
compartment.  The  goods  are  inserted  into  this 
compartment  and  are  kept  in  motion  or  circula- 
tion until  the  treatment  is  completed.  Difficul- 
ties are  usually  experienced  in  such  machines  in 
view  of  the  lack  of  control  apparatus  or,  where 
such  apparatus  is  provided,  in  view  of  its  compli- 
cated and  unreliable  working. 

The  present  invention  overcomes  these  difficul- 
ties by  the  provision  of  means  for  setting  or  pre- 
determining the  duration  of  treatment  and  auto- 
matically controlling  the  cessation  of  operation 
and  the  ejection  or  discharge  of  the  treated  goods, 
as  well  as  automatically  resetting  the  machine  for 
another  cycle  of  operation. 

The  invention  is  not  limited  to  use  with  fruits 
or  potato  peeling  or  cleaning  machines  although 
it  is  described  in  connection  with  such  machines, 
and  it  is,  therefore,  understood  that  the  designa- 
tion "particulate  materials"  or  "goods  to  be 
treated"  or  equivalent  language  used  in  this  spec- 
ification and  in  the  appended  claims  are  in- 
tended, unless  stated  otherwise,  to  cover  broadly 
goods  that  may  be  subjected  to  surface  treatment 
such  as  cleaning,  washing,  peeling  or  separating 
of  impurities. 

The  invention,  briefly  described,  is  incorporated 
in  the  example  shown  herein  in  a  machine  having 
an  upper  treatment  chamber  and  driving  as  well 
as  control  apparatus  disposed  below  the  same. 
The  goods  are  inserted  into  the  treatment  cham- 
ber and  are  kept  in  motion  or  circulation  by  an 
agitator  which  may  be  made  in  the  shape  of  a 
suitable  disk.  The  drive  shaft  projects  through 
the  bottom  of  the  treatment  chamber  and  carries 
a  spur  gear  at  its  lower  end  engaging  another  spur 
gear  on  an  auxiliary  shaft  which  is  equipped  with 
a  vertically  disposed  worm.  The  latter  engages 
a  worm  gear  mounted  on  two  oppositely  disposed 
levers  which  are  journaled  on  a  shaft  in  such  a 
manner  that  the  worm  gear  with  its  levers  can 
swing  out  of  engagement  with  the  vertically  dis- 
posed worm.  The  worm  gear  is  made  in  the 
shape  of  a  disk  wheel  and  constitutes  a  control 
member  of  the  apparatus.  Presuming  that  this 
disengaged  condition  exists,  nothing  will  happen 
responsive  to  the  rotation  of  the  drive  shaft. 
However,  the  gear  wheel  or  disk  or  control  mem- 
ber noted  above  is  arranged  so  that  it  engages 


the  worm  drive  for  operation  as  soon  as  the  goods 
are  placed  in  the  machine.  The  rotation  of  the 
drive  shaft  will  therefore  also  drive  the  control 
gear  disk.   This  disk,  in  the  example  described 

5  herein,  carries  two  angularly  disposed  cams,  one 
on  each  side  thereof,  and  can  be  angularly  set  in 
any  desired  position  so  as  to  determine  the  dura- 
tion of  effective  operation  of  the  machine. 
During  the  operation  the  control  worm  disk 

10  or  wheel  rotates  and  the  cams  thereon  are  thus 
angularly  advanced  in  a  certain  ratio  to  the  speed 
of  the  agitator  in  the  treatment  chamber,  this 
ratio  being  determined  by  the  gearing  between 
these  parts.   One  cam  cooperates  with  and  actu- 

15  ates  after  the  lapse  of  a  certain  time  a  lever  sys- 
tem which  unlocks  and  opens  a  discharge  gate  for 
ejecting  the  finished  goods.  The  other  cam  sub- 
sequently actuates  a  lever  system  which  releases 
the  control  gear  wheel  from  engagement  with  the 

20  drive  worm.  The  appaartus  is  now  operatively 
ineffective.  Upon  closure  of  the  discharge  gate 
and  insertion  of  a  new  batch  of  goods  through  a 
supply  gate,  the  cam  carrying  control  gear  wheel 
is  again  automatically  moved  into  engagement 

25  with  the  drive  worm  and  the  new  operating  cycle 
can  begin. 

The  above  intimated  objects  and  other  objects 
and  features  will  be  pointed  out  in  the  detailed 
description  rendered  below  with  reference  to  the 
30  drawings,  wherein 

Fig.  1  indicates  an  embodiment  of  the  invention 
applied  to  a  potato  peeling  and/or  cleaning,  ma- 
chine, the  machine  being  shown  schematically  in 
section; 

35      Fig.  2  is  another  side  view  of  the  machine  taken 
at  a  right  angle  to  Fig.  1,  the  upper  part  being 
shown  in  plane  view  and  the  lower  part  in  section 
to  illustrate  the  control  means  more  clearly; 
Fig.  3  shows  a  section  of  the  machine  taken 

40  along  the  line  A — B  in  Fig.  1 ;  and 

Fig.  4  illustrates  a  top  view  looking  down  at  the 
machine  in  the  direction  of  the  arrow  C  in  Fig.  1. 

Referring  now  to  the  drawings,  numeral  I 
indicates  a  vertical  drive  shaft  journaled  in  a 

45  bearing  2  and  carrying  the  agitator  disk  3  dis- 
posed in  the  treatment  chamber.  The  drive  is 
accomplished  by  means  of  the  bevel  gears  4  and 
5  the  latter  being  on  a  shaft  which  carries  the 
pulley  or  drive  member  6.  A  spur  gear  7  is  pro- 

50  vided  at  the  lower  end  of  the  drive  shaft  1  and 
engages  a  spur  gear  8.  This  latter  spur  gear  actu- 
ates the  control  drive  worm  9.  The  control  mem- 
ber 10  is  a  worm  gear  disk  or  wheel  for  engage- 
ment with  the  worm  9.  It  carries  two  cams  1 1 

55  and  I  la,  one  on  each  side  of  the  disk.  It  will  be 
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noted  that  these  cams  are  angularly  displaced  on 
the  disk  so  that  they  will  successively  come  into 
operation  to  release  certain  control  devices. 

The  two  cams  1 1  and  I  I  a  can  be  angularly  set 
in  any  predetermined  position  by  means  of  a 
pulley  system  comprising  the  rope  12,  one  end 
of  which  is  anchored  upon  the  shaft  14  and  the 
other  end  of  which  is  anchored  at  a  screw 
mounted  on  a  bracket  and  operated  by  means 
of  a  knurled  nut  1 6.  The  gear  wheel  1 0  is  fixedly 
attached  to  the  shaft  14.  Therefore,  an  actua- 
tion of  the  nut  16  either  slackening  or  shorten- 
ing of  the  rope  12  will  cause  rotation  of  the 
shaft  14  and  with  it  of  the  control  disk  10  thus 
angularly  displacing  or  putting  the  cams  1 1  or 
I  la  in  any  desired  angular  position.  This  ad- 
justment is  made  in  accordance  with  the  time 
that  is  required  for  completing  the  treatment  of 
the  goods  in  the  treatment  chamber. 

The  cam  1 1  is  effective  when  the  agitator  disk 
3  has  made  a  sufficient  number  of  revolutions, 
that  is,  at  a  time  when  the  treatment  of  the 
goods  is  completed.  The  cam  1 1  at  that  time  acts 
upon  the  free  end  15a  of  a  lever  (Fig.  2)  which 
is  journaled  at  the  point  16a  thus  displacing  the 
lever  arm  17  in  clockwise  direction  and  shifting 
the  discharge  gate  release  bar  1 8  upwardly.  The 
upper  end  of  this  bar  releases  the  latch  or  lock 
mechanism  30  to  permit  the  gate  19  to  swing 
open  by  the  tension  of  the  release  spring  41. 
The  finished  goods  are  now  discharged  through 
the  open  gate. 

The  cam  I  la,  subsequent  to  the  above  described 
operation,  actuates  mechanism  causing  the  dis- 
engagement of  the  control  gear  wheel  10  from 
the  drive  worm  9.  This  is  best  described  with 
reference  to  Figs.  1,  2  and  3.  The  control  gear 
wheel  10  is,  as  noted  above,  mounted  on  the 
shaft  1 4  which  is  held  by  two  oppositely  disposed 
levers  22.  These  lever  arms  are  angularly  shaped 
as  noted  in  Fig.  1  at  24  and  are  journaled  at  23. 
They  are  connected  together  by  means  of  bars 
or  ribs  25  and  26  (Fig.  2).  The  pulley  system 
28,  29  is  anchored  at  the  rib  or  bar  27.  The 
rope  28  is  slackened  as  shown  in  Fig.  1  so  that 
the  control  disk  or  gear  wheel  1 0  can  swing  from 
its  position  shown  in  the  drawing  at  the  time 
when  the  treatment  of  the  goods  is  completed. 
The  other  end  of  the  rope  28  is  anchored  at  32 
on  the  supply  gate  lever  39. 

The  release  of  the  control  disk  1 0  and  its  car- 
riers is  accomplished  through  the  medium  of  the 
lever  system  comprising  the  lever  34  which  is 


journaled  at  33  below  the  worm  9.  This  lever 
carries  a  weight  36  so  as  to  hold  it  in  the  posi- 
tion shown  in  Fig.  1.  At  its  free  end  the  lever 
34  is  provided  with  a  groove  40  adapted  to  en- 
5  gage  the  rib  or  bar  25  which  connects  the  two 
lever  arms  22.  In  the  position  shown  in  Fig.  1 
the  lever  34  is  locked  together  with  the  bar  25, 
thus  holding  the  levers  22  and  therefore  the  con- 
trol disk  10  in  driving  engagement  with  worm  9. 

10  As  the  rotation  of  the  drive  shaft  advances,  the 
cam  I  la  will  advance  in  anticlockwise  direction 
and  will  finally  engage  the  release  pin  37  pro- 
vided on  the  lever  34  thus  rotating  the  lever 
in  clockwise  direction  and  removing  the  groove 

15  40  from  engagement  with  the  rod  or  rib  25.  The 
control  disk  10  with  its  two  carrier  levers  22  can 
now  swing  in  anticlockwise  direction  around  the 
fulcrum  23  out  of  driving  engagement  with  the 
worm  9.   The  mechanism  is  now  idling. 

20  The  discharge  gate  19  is  open,  the  finished 
goods  having  been  ejected,  and  the  control  disk 
1 0  is  out  of  driving  engagement  with  worm  9  and 
has  rotated  back  in  clockwise  direction  to  the 
initial  angular  position  in  which  it  is  shown  in 

25  the  drawings. 

The  automatic  return  of  the  control  gear  wheel 
1 0  into  its  initial  angular  position  is  accomplished 
by  means  of  the  spring  42  (Figs.  2  and  3) ,  one  end 
of  which  is  connected  with  the  shaft  14  and  the 

30  other  end  with  one  of  the  levers  22.  The  shaft 
14  is  fixedly  connected  with  the  control  gear 
wheel  10,  and  the  wheel  therefore  follows  the 
rotation  of  the  shaft.  The  effective  operative 
operation  of  the  control  gear  wheel  1 0  by  means 

35  of  the  drive  worm  9  tensions  the  spring  42  and. 
therefore,  when  the  disk  10  is  removed  from  en- 
gagement with  worm  9  the  tension  of  the  spring 
42  returns  it  into  its  initial  angular  position 
which  was  previously  determined  by  the  opera- 

40  tion  of  the  rope  and  pulley  system  12. 

When  it  is  desired  to  operate  the  machine 
through  another  cycle  of  operation,  the  goods  will 
be  inserted  in  the  treatment  chamber  through 
the  top  lid  or  supply  gate  38.   This  gate  is  con- 

45  nected  through  the  pulley  system  28,  29  with  the 
carrier  levers  22  of  the  control  gear  wheel  II. 
The  actuation  of  the  gate  lever  39  incident  to  in- 
serting the  goods  into  the  treatment  chamber 
tensions  the  rope  28,  thereby  swinging  the  lever 

50  22  in  clockwise  direction  and  bringing  about  the 
driving  engagement  of  the  control  gear  wheel  II 
with  the  drive  worm  9. 
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This  invention  relates  to  veneering  machines 
or  presses,  and  is  particularly  concerned  with  a 
new  and  improved  arrangement  and  operation  of 
yieldably  mounted  elements  such  as  rollers  exert- 
ing elastic  downward  pressure  upon  pieces  of  the 
veneer  moving  underneath  the  rollers  on  suitable 
conveyor  means,  for  example,  a  conveyor  belt  or 
chain  or  the  like. 

The  edges  or  margins  of  the  pieces  of  veneer 
which  are  to  be  joined  or  mounted  in  such  a  press 
are  provided  with  suitable  binder  means,  for  ex- 
ample, glue,  and  the  rollers  are  arranged  in  pairs 
or  sets  of  pairs  near  the  joining  edges,  converging 
at  an  angle  in  the  direction  of  the  movement  of 
the  veneers.  The  rollers  thus  exert  upon  the 
pieces  of  veneer  an  elastic  downward  pressure  and 
at  the  same  time  draw  them  laterally  together 
so  as  to  form  as  it  were  the  seam,  by  forcing  the 
glue  or  binder  carrying  edges  into  intimate  en- 
gagement. Suitable  chain,  belt  or  band  means 
may  be  substituted  for  these  rollers  or  sets  of 
rollers. 

Previously  known  structures  of  this  general  type 
provided  for  the  individual  pressure  adjustment 
of  the  rollers  by  spring  means  or  the  like,  and  for 
vertical  adjustment  or  setting  of  all  the  rollers 
so  as  to  take  care  of  variations  in  the  thickness 
of  the  veneer  to  be  mounted,  and  also  for  the 
desired  pressure  in  accordance  with  the  thickness 
and  type  as  well  as  kind  of  material,  for  example, 
wood,  that  may  be  used  for  the  base.  The  vari- 
ous adjustments  that  are  to  be  made  in  such  ma- 
chines introduced  the  danger  of  unequal  or  un- 
suitable setting,  which  is  particularly  true  when 
it  is  considered  that  the  operation  is  frequently 
left  in  the  hands  of  unskilled  labor.  Thin  veneers 
are  very  sensitive  to  unequal  or  uneven  pressure, 
and  particularly  to  excess  pressure  applied  by  all 
or  some  of  the  rollers;  the  edges  may  warp  under 
such  conditions  and  a  clean  and  unobjectionable 
joining  or  mounting  is  prevented. 

The  invention  overcomes  these  disadvantages 
by  the  provision  of  means  for  depth  adjustment 
of  all  the  rollers,  and  in  addition  thereto  means 
for  adjusting  the  individual  rollers  in  common 
in  such  a  manner  that  the  pressure  is  evenly  and 
uniformly  applied  to  the  veneer. 

The  invention  will  be  better  understood  from 
the  detailed  description  rendered  below  with  ref- 
erence to  the  accompanying  drawings,  wherein 

Pig.  1  is  a  schematic  representation  of  a  partial 
side  view  of  a  veneer  press,  omitting  all  known  or 
unessential  details,  comprising  a  carrier  frame 
which  is  adjustable  as  to  depth  and  carrying  pairs 


or  sets  of  rollers  made  and  operated  in  accordance 
with  the  invention; 

Fig.  2  is  a  sectional  view  along  lines  A — B  in 
Fig.  I; 

5  Figs.  3  and  4  illustrate  another  embodiment  of 
the  invention  analogous  to  the  showing  of  Figs. 

1  and  2; 

Fig.  5  illustrates  a  schematic  side  view  of  an- 
other embodiment  of  the  invention,  including  the 
10  depth  adjustment  of  the  roller  carrying  frame; 

Fig.  6  is  a  section  of  the  embodiment  shown  in 
Fig.  5  taken  along  the  lines  E — F; 

Figs.  7  and  8  show  still  another  embodiment  of 
the  invention  in  schematic  side  view  and  in  sec- 
15  tion,  respectively; 

Figs.  9  and  10  represent  a  further  embodiment 
of  the  invention  analogous  to  the  showing  of  pre- 
viously mentioned  figures;  and 

Fig.  11  shows,  on  a  smaller  scale,  a  schematic 
20  plane  view  of  the  rollers  and  their  position  with 
respect  to  the  pieces  of  veneer  to  be  joined  or 
mounted. 

Referring  now  to  Figs.  1  and  2,  the  rollers  I 
are  provided  in  sets,  each  comprising  two  pairs  of 
25  oppositely  disposed  rollers  mounted  on  carriers 

2  which  are  held  vertically  adjustable  by  means 
of  studs  3  in  the  common  carrier  frame  4.  The 
pressure  of  an  element  5,  which  may  be  a  spring, 
acts  substantially  upon  the  middle  of  each  carrier 

30  2  holding  the  four  rollers  I.  These  springs  pro- 
duce the  load  pressure  for  the  rollers. 

In  these  figures,  as  well  as  in  other  figures,  the 
rollers  are  shown,  for  the  sake  of  simplicity  of 
representation,  as  if  they  were  disposed  parallel 

35  to  the  conveyor  means.  The  rollers  of  each  pair 
are  in  reality  disposed  at  an  angle  converging  for- 
wardly  in  the  direction  of  the  movement  of  the 
veneers  and  of  its  conveyor  means,  as  indicated 
in  Fig.  11. 

The  common  carrier  frame  4  is  mounted  verti- 
cally adjustable  so  that  the  rollers  can  be  ad- 
justed with  respect  to  the  thickness  of  the  veneer, 
and  can  be  lifted  from  the  work  in  common  as 
a  unit. 

Each  of  the  springs  5  (there  being  one  such 
spring  for  each  of  the  sets  of  rollers)  is  acted  upon 
by  a  pressure  stud  6,  and  each  such  stud  is  ar- 
ranged for  cooperation  with  a  lever  arm  7.  These 
levers  arms  are  mounted  in  common  on  a  shaft  8 
50  which  is  provided  in  bearings  on  the  carrier  frame 
4.  The  shaft  8  also  carries  a  larger  operating 
lever  9.  This  operating  lever  is  adjustable  by  an 
arrangement  including  the  member  1 1 ,  which  may 
be  made  in  the  form  of  an  internally  threaded 
55  knob,  in  threaded  engagement  with  the  bolt  10. 
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Tightening  or  loosening  of  the  knob  1 1  on  the  bolt 
10  will  rotate  or  angularly  displace  the  lever  9, 
thereby  rotating  the  shaft  8  and  with  it  all  of 
the  levers  7,  and  will  therefore  change  one  way  or 
the  other  the  pressure  of  all  the  springs  5,  trans- 
mitting to  the  corresponding  roller  carriers  2  the 
desired  pressure.  It  will  be  apparent  that  the  ar- 
rangement permits  a  simultaneous  and  common 
adjustment  of  all  the  rollers.  The  adjustment  is 
simple  and  produces  uniform  results  with  respect 
to  the  pressure  to  be  exerted  on  the  veneer. 

In  accordance  with  the  embodiment  Pigs.  3 
and  4,  the  pressure  bolts  6'  for  the  springs  5  are 
threaded,  each  carrying  an  internally  threaded 
cog  wheel  12.  Rotation  of  any  of  these  wheels, 
assuming  of  course  that  the  wheel  itself  cannot 
move  vertically,  will  lift  or  drop  the  correspond- 
ing screw  bolt  6'  a  corresponding  amount  so  as 
to  alter  the  pressure  of  its  spring  5.  Screw  wheels 
1 3,  each  coacting  with  a  corresponding  cog  wheel 
1 2  and  operating  in  the  manner  of  a  worm  gear, 
are  for  this  purpose  arranged  on  the  shaft  8'. 
These  gears  may  be  actuated  by  rotating  the 
shaft  8'  by  means  of  a  knob  14,  thereby  obtaining 
a  uniform  and  simultaneous  adjustment  of  all 
the  pressure  springs  5  in  an  obvious  manner. 

It  is  also  possible  to  rest  the  springs  5  against 
a  fixed  machine  part  in  such  a  manner  that  the 
pressure  or  tension  of  each  spring  is  increased 
upon  lifting  the  rollers  I  and  decreased  upon 
dropping  the  rollers  down  into  engagement  with 
the  pieces  of  veneer.  However,  such  an  arrange- 
ment has  not  proved  very  practical;  it  does  not 
produce  the  proper  pressure  which  should  always 
be  adjusted  in  accordance  with  the  thickness  of 
the  veneer. 

The  embodiment  made  in  accordance  with  Figs. 
5  and  6  shows  a  structure  wherein  the  tension  of 
all  pressure  springs  is  automatically  altered  upon 
lifting  or  dropping  the  rollers  with  respect  to  the 
veneer  carrying  table  or  conveyor.  However,  the 
increase  or  decrease  of  the  tension  of  the  spring 
is  not  proportional  to  the  distance  by  which  the 
rollers  are  lifted  or  dropped,  respectively. 

The  shaft  8",  shown  in  Pigs.  5  and  6,  carrying 
the  pressure  transmitting  levers  7,  which  coact 
with  the  pressure  bolts  6  for  the  springs  5,  is  pro- 
vided with  a  lever  15.  This  lever  may  be  actu- 
ated by  a  lever  16  which  is  journalled  on  a  suit- 
able bracket  mounted  on  the  carrier  frame  4  and 
extends  at  an  angle  thereto  and  parallel  to  the 
conveyor  motion  of  the  veneers.  An  eccenter  17 
acting  in  the  manner  of  a  cam,  is  mounted  in  a 
bearing  on  a  fixed  part  1 8  of  the  machine,  a  lever 
19  being  provided  for  actuating  the  cam  or 
eccenter.  Now  when  the  entire  frame  or  main 
carrier  4  with  its  rollers  is  lifted  or  dropped  with 
respect  to  the  work  by  means  of  spindles  20, 
such  movement  will  affect  the  eccenter  17  and 
the  lever  system  16,  15,  7,  and  the  tension  or  pres- 
sure of  all  the  springs  5  will  be  altered.  This 
alteration,  however,  will  not  exactly  correspond 


to  the  distance  by  which  the  carrier  frame  4  is 
lifted  or  dropped.  The  amount  of  change  in  the 
tension  of  the  springs  as  a  function  of  the  amount 
of  vertical  adjustment  of  the  carrier  frame  4  can 

5  be  obtained  by  suitable  selection  and  dimension- 
ing of  the  levers  as  well  as  by  the  point  of  con- 
tact between  the  cam  17  and  lever  16,  and  also 
the  curvature  of  the  cam  or  eccenter  17. 
The  spindles  20  are  threaded  in  their  upper 

10  portions  carrying  in  threaded  engagement  worm 
gears  21.  These  gears  in  turn  are  operable  by 
worms  mounted  on  the  shaft  22  which  is  rotat- 
able  by  means  of  the  hand  wheel  23.  The  cam 
or  eccenter  1 7  is  adjustable  by  means  of  the  lever 

15  19,  thereby  altering  or  adjusting  the  tension  of 
all  the  springs  5  in  common.  The  lever  19  may 
be  provided  with  a  suitable  stop  pin  adapted  for 
engagement  with  apertures  or  indentations  24 
which  are  arranged  in  a  segment  of  the  hous- 

20  ing  18. 

A  slightly  different  arrangement  is  shown  in 
the  embodiment  according  to  Figs.  7  and  8.  A 
shaft  or  rod  27  is  disposed  parallel  to  the  direc- 
tion of  motion  of  the  veneer,  and  may  be  longi- 

05  tudinally  shifted  by  means  of  the  hand  wheel  26 
which  is  in  threaded  engagement  therewith.  This 
shaft  or  rod  carries  a  number  of  wedge  members 
or  projections,  indicated  at  25,  one  for  each  set  of 
rollers,  and  each  wedge  cooperates  with  a  corre- 

30  sponding  wedge  member  carried  on  the  pin  or 
stud  6  which  is  in  engagement  with  the  corre- 
sponding spring  5.  Rotation  of  the  hand  wheel 
26  so  as  to  shift  the  rod  or  shaft  27  to  the  left 
will  cause  a  lessening  of  the  tension  of  the  springs 

35  5;  and  vice  versa,  when  the  hand  w  heel  is  rotated 
so  as  to  shift  the  rod  or  shaft  27  to  the  right,  the 
wedge  members  or  surfaces  25  move  the  corre- 
sponding wedge  members  6  downwardly  and 
thereby  increase  the  pressure  of  the  springs. 

40  The  embodiment,  Figs.  9  and  10,  uses  a  partic- 
ularly simple  means  for  putting  the  rollers  I 
under  the  requisite  elastic  pressure.  This  means 
comprises  a  hydraulically  or  pneumatically  oper- 
able hose  member  or  the  like  indicated  at  21. 

4.3  This  hose  member  extends  within  the  carrier 
frame  4  and  acts  upon  suitable  bracket  members, 
each  carried  on  a  bolt  or  pin  29  which  in  turn  is 
mounted  on  the  corresponding  carriage  2  holding 
the  rollers. 

00  As  has  been  said  before,  the  rollers  are  arranged 
in  sets  of  four,  forming  two  pairs,  on  carriages 
designated  at  2  on  the  drawings.  The  rollers  of 
each  pair  are  oppositely  disposed,  each  roller 
engaging  one  piece  of  veneer  near  its  edge.  These 

55  rollers  are  placed  at  an  angle  converging  in  the 
direction  of  the  motion  of  the  work,  that  is.  the 
veneers,  as  particularly  shown  in  Fig.  11.  The 
veneers,  as  initially  stated,  may  be  moved  under 
the  rollers  of  the  press  on  suitable  conveyor 

60  means. 
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This  invention  relates  in  general  to  the  art  of 
joining  or  mounting  veneers,  and  is  particularly 
concerned  with  a  veneer-joining  machine  built 
and  operated  along  novel  principles  resulting  in 
a  new  and  improved  joining  or  mounting  method. 

The  machine  forming  the  subject  matter  of  this 
invention  belongs  to  the  type  wherein  the  veneers 
are  moved  by  or  along  a  suitable  conveyor,  past  a 
device  which  attaches  to  their  edges  a  suitable 
binder,  glue  or  the  like,  whereupon  the  veneer 
pieces  are  laterally  pressed  together  with  their 
glued  edges  to  form  a  single  piece. 

A  wholly  secure  and  unobjectionable  direct 
bond  between  such  veneer  pieces  can  only  be  ob- 
tained if  both  joining  edges  are  provided  with 
the  binder  prior  to  joining.  It  is  difficult  to  ap- 
ply the  binder  to  the  edges  of  the  veneers  in  the 
same  machine  which  takes  care  of  the  joining, 
because  the  edges  to  be  joined  must  lie  in  the 
same  plane.  It  has  been  suggested  to  use  a  thin 
disk  between  the  veneers  for  applying  the  binder 
simultaneously  to  both  edges  thereof.  This 
method  is  not  very  successful.  The  binder,  in- 
stead of  being  applied  to  the  veneer  edges,  is 
largely  wiped  off.  It  is  practically  impossible 
with  this  method  to  apply  the  binder  uniformly, 
evenly  and  steadily. 

It  has  also  been  suggested  to  bend  the  veneer 
pieces  at  the  margins  so  as  to  lift  the  edges  out  of 
the  plane  in  which  they  must  lie  for  the  joining 
step  and  to  apply  the  binder  thereto.  It  was 
found  that  such  bending  is  apt  to  cause  longitudi- 
nal breakage  or  marginal  cracks  in  the  veneers, 
especially  in  the  case  of  relatively  thick  sheets. 

It  should  also  be  mentioned  here  that  it  is  not 
practically  feasible  to  hold  the  veneers  apart  a 
sufficient  distance  to  permit  the  use  of  two  sepa- 
rate devices  for  applying  binder  to  the  edges,  be- 
cause such  spacing  would  interfere  with  moving 
the  edges  together  directly  in  back  of  such  de- 
vices so  as  to  accomplish  the  required  intimate 
engagement  which  is  needed  for  carrying  out 
the  joining. 

The  present  invention  proposes  a  method  and 
operation  of  the  joining  and  mounting  machine, 
which  makes  the  application  of  binder  means  to 
both  joining  edges  feasible  in  a  simple  and  efficient 
manner. 

This  principal  object  is  accomplished  by  dispos- 
ing the  guide  or  conveyor  surface  for  one  of  the 
two  veneers  to  be  joined,  at  the  place  where  the 
binder  is  applied  to  the  edges,  in  a  plane  disposed 
at  an  angle  to  the  plane  of  the  guide  or  conveyor 
surface  for  the  other  piece  of  veneer.  In  other 
words,  the  machine  is  provided  at  its  binder-ap- 
plying section,  with  two  conveyor  means  run- 
ning parallel  to  each  other,  one  for  each  of  the 
two  veneer  pieces,  and  one  of  these  conveyor 
means  is  inclined  at  an  angle  to  the  other,  thus 
feeding  the  corresponding  veneer  sheet  along  a 


different  angularly  inclined  level.  Both  guide 
and  conveyor  surfaces  join  again  in  a  common 
plane  at  the  point  between  the  place  where  the 
binder  is  applied  and  where  the  joining  or  bond- 

5  ing  is  actually  carried  out,  and  remain  in  this 
common  plane  throughout  the  entire  bonding 
section  of  the  machine.  The  edge  of  one  veneer 
piece  is  thus  held  at  a  different  level  and  spaced 
from  the  edge  of  the  other  veneer,  for  the  binder- 

10  applying  section,  giving  sufficient  space  for  the 
use  of  two  separate  suitably  formed  devices  for 
applying  the  binder  to  the  joining  edges.  These 
devices  may  be  disposed  at  different  levels  and 
may  also  be  spaced  longitudinally,  that  is,  in  the 

15  direction  of  the  feeding  or  conveyor  motion  of 
the  veneers.  Identical  or  different  binder  means 
may  be  applied  by  the  two  devices.  For  example, 
one  device  may  apply  a  suitable  glue  to  the  edge 
of  one  veneer,  while  the  other  applies  to  the  edge 

20  of  the  other  veneer  a  hardening,  solidifying, 
binding,  or  bonding  substance  for  coaction  with 
the  glue  applied  to  the  edge  of  the  first  veneer 
sheet. 

The  term  "binder"  as  used  herein  is  intended 

25  to  refer,  unless  otherwise  stated  or  modified,  to 
binder  material  in  general,  including  substances 
such  as  glue,  hardening,  bonding  or  solidifying 
materials  and  the  like. 
Another  object  of  the  invention  is  realized  by 

30  the  provision  of  an  elastic  or  yieldable  means,  for 
example,  simple  leaf  springs,  for  holding  down 
the  veneer  edges  upon  their  guides  or  conveyor 
surfaces  at  the  places  where  the  binder  material 
is  applied.   Uneven  or  insufficient  application  of 

33  the  binder  in  case  of  longitudinally  waved  or 
warped  edges  is  thus  prevented. 

Still  another  object  is  concerned  with  the  pro- 
vision of  heating  means  at  the  place  where  the 
actual  joining  or  bonding  of  the  veneers  is  car- 

40  ried  out.  Such  heating  means  may  be  applied  to 
the  bonding  seam  from  above  or  from  below.  In 
the  latter  case  I  propose  to  use  a  heated  conveyor 
section  extending  over  the  corresponding  portion 
of  the  machine. 

45  The  machine  for  carrying  out  the  new  method  is 
characterized  by  its  shortness,  saving  consider- 
able space,  and  also  by  its  speedy  operation.  The 
veneers  can  be  run  through  the  machine  at  rela- 
tively great  speed,  saving  time  and  yet  furnishing 

50  a  dependable  bond  with  certainty  and  dispatch. 
The  invention  will  now  be  described  in  detail 
with  reference  to  the  embodiments  shown  in  the 
accompanying  drawings.    In  these  drawings — 
Fig.  1  represents  a  schematic  side  view  of  the 

55  machine  with  all  non-essential  or  well  known 
parts  omitted ; 

Fig.  2  is  a  schematic  plane  view  of  the  em- 
bodiment shown  in  Fig.  1; 
Fig.  3  is  a  plane  view  analogous  to  the  showing 

(jo  of  Fig.  2,  of  a  further  embodiment;  and 
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Pig.  4  shows,  on  a  larger  scale,  a  section  along 
the  lines  A — B  of  Pig.  1. 

The  veneers  to  be  joined  are  not  shown  in  Figs. 
1-3,  but  are  indicated  in  the  sectional  view,  Pig. 
4.   Like  parts  are  indicated  by  like  reference  6 
characters  throughout  the  drawings. 

The  pieces  of  veneer  a  and  b  (Fig.  4 ) ,  which  are 
to  be  joined  at  their  edges,  are  moved  along  a 
table  by  means,  such  as  endless  belt  conveyors  or 
chain  conveyors  d  and  e,  which  may  be  disposed  10 
within  suitable  guide  grooves  in  the  table  c. 

In  the  embodiment  according  to  Figs.  1  and  2, 
these  chain  or  belt  conveyors  operate  from  the 
drums  /  and  g,  at  one  end  of  the  table  to  the 
drums  h  at  the  other  end  thereof.  In  other  IS 
words,  there  are  two  separate  oppositely  disposed 
conveyors  e  and  d  extending  substantially 
throughout  the  table,  as  indicated  in  Figs.  1  and 
2.  An  additional  conveyor  u  is  disposed  between 
the  drums  i  and  h  only  for  that  section  of  the  20 
machine  along  which  the  actual  joining  or  bond- 
ing of  the  veneer  pieces  is  accomplished.  The 
purpose  of  this  additional  conveyor  section  will 
be  subsequently  described  more  in  detail. 

The  drum  g  for  the  conveyor  section  e  is  placed  °:> 
at  a  lower  level  than  the  drum  /  for  the  conveyor 
section  d,  and  therefore  the  chain  or  belt  con- 
veyor e  will  extend  throughout  substantially  par- 
allel to  the  horizontal  surface  of  the  table  c, 
while  part  of  the  conveyor  d  extends  at  an  angle  so 
thereto  from  its  terminal  drum  to  the  point 
where  the  drum  i  is  located.    At  this  point  the 
conveyor  d  will  again  join  the  plane  of  the  chain 
or  conveyor  e.   As  shown  in  the  drawings,  the  in- 
clination of  the  chain  or  conveyor  d  is  relatively  Zd 
small.   The  section  of  the  table  c  taking  the  in- 
clined conveyor  portion  is,  of  course,  inclined  in 
the  same  manner.   A  guide  rib  k  is  arranged  be- 
tween the  inclined  table  surface  and  the  substan- 
tially horizontal  table  surface.   This  rib  is  placed  40 
between  the  two  conveyor  sections  d  and  e  for 
the  purpose  of  guiding  the  two  veneer  pieces  a 
and  b  which  are  to  be  joined  and  mounted  on  the 
table. 

The  machine  is  thus  divided  into  what  may  be  45 
called  a  "binder-applying  section"  extending  be- 
tween the  drums  g — /  at  one  end  and  the  drum  i, 
comprising  two  separate  conveyors  which  are  dis- 
posed parallel  to  each  other  but  move  along  dif- 
ferent levels  at  an  angle  to  each  other,  and  a 
"bonding  section"  extending  roughly  from  the 
drum  i  to  the  drum  or  drums  h  at  the  other  end, 
this  bonding  section  comprising  two  conveyors 
(d — e)  which  are  disposed  parallel  to  each  other 
and  move  in  the  same  plane.  r* 

Guide  and  pressure  rollers  m  are  arranged 
above  the  table  in  the  usual  manner,  exerting 
preferably  yieldable  downward  pressure  upon  the 
veneer  sheets.  These  rollers  may  be  arranged  in 
pairs,  as  shown  in  Fig.  3,  and  may  be  at  an  angle  co 
converging  in  the  direction  of  the  feeding  or  con- 
veyor motion.  Such  guide  or  pressure  rollers  are 
arranged  throughout  the  entire  machine,  as  in- 
dicated in  Fig.  1,  although  they  have  been  omit- 
ted from  Fig.  2  and  from  the  right  side  of  Fig.  3  nr> 
in  order  to  avoid  encumbering  the  drawings. 

Yieldable  or  elastic  holders  or  pressure  mem- 
bers, for  example,  leaf  springs  n  and  o  are  ar- 
ranged at  the  places  where  the  glue  or  other 
binder  is  to  be  applied  so  as  to  press  down  the  70 


veneer  edges  to  assure  uniform  and  even  appli- 
cation of  the  binder,  as  previously  mentioned. 

Two  devices  are  provided  for  applying  the  bind- 
er to  the  corresponding  edges  of  the  veneers.  They 
comprise  the  cone-shaped  rollers  Q  and  r,  for 
applying  binder  to  the  veneers  a  and  b,  respec- 
tively. It  will  be  noted  that  the  rollers  are  so 
arranged  that  their  rims  are  disposed  perpendic- 
ular to  the  respective  veneer  edges.  The  binder 
is  thus  applied  to  the  veneer  edges  in  a  rolling 
action  instead  of  a  wiping  action.  These  binder 
rollers  are  driven  by  suitable  pulleys,  indicated 
at  q'  and  r',  respectively.  Binder  is  fed  to  the 
roller  q  from  the  container  s  and  to  the  roller  r 
from  the  container  t.  These  rollers,  together 
with  their  corresponding  containers,  are  arranged 
so  that  they  can  yieldably  follow  the  correspond- 
ing edges  of  the  moving  veneers.  The  binder 
applicator  t,  associated  with  the  roller  r,  is  pref- 
erably arranged  at  the  level  above  the  table  c, 
while  the  applicator  s,  co-operating  with  the 
roller  q,  is  arranged  below  the  corresponding 
table  section. 

The  two  pieces  of  veneer  are  thus  fed  from 
right  to  left,  as  seen  in  Figs.  1  and  2,  the  edges 
being  guided  by  the  rib  k.  As  the  veneer  edges 
pass  the  binder  applicators  r  and  q,  the  binder 
is  applied  in  an  obvious  manner.  Near  or  at 
the  place  where  the  drum  i  is  situated,  the  ve- 
neer b,  which  was  kept  at  a  lower  level,  joins 
the  level  of  the  veneer  a.  The  binder-carrying 
edges  move  into  engagement  with  each  other  by 
the  action  of  the  converging  rollers  m,  and  while 
they  are  in  intimate  engagement  they  are  moved 
along  the  substantially  horizontal  stretch  of  the 
table  of  the  machine.  This  stretch  or  bonding 
section  is  dimensioned  long  enough  to  warrant 
completion  of  the  desired  bond  between  the  two 
veneer  pieces. 

In  order  to  facilitate  the  bonding  operation 
I  have  provided  heating  means,  as  indicated  at 
V  (Fig.  1),  acting  upon  the  seam  from  above, 
and,  in  addition,  heating  means  which  acts  upon 
the  bonding  seam  from  below.  This  latter  heat- 
ing device  may  be  made  in  the  form  of  a  heated 
conveyor  section  u  (Fig.  2)  which  extends  only 
over  the  bonding  section  of  the  machine  or  one 
part  thereof.  This  latter  heating  arrangement 
is  designated  at  v  in  Fig.  1.  It  may  be  sepa- 
rate from  the  conveyor  it,  or  it  may  be  arranged 
within  the  conveyor  section  u.  An  electrical 
heating  arrangement  may  be  used  for  this  pur- 
pose. 

Instead  of  using  a  conveyor  section  u,  which 
is  disposed  between  the  conveyor  sections  d  and 
e,  as  shown  in  Fig.  2,  extending  only  over  the 
bonding  section  of  the  machine,  a  single  endless 
chain  or  belt  conveyor  w  may  be  used,  which 
extends,  as  shown  in  Fig.  3,  between  the  drums 
i'  and  h.  The  conveyor  sections  d  and  e  are 
separate  in  this  case,  the  section  d  extending  be- 
tween the  drums  i  and  /,  and  the  section  e  ex- 
tending between  the  drums  i ' '  and  g.  The  large 
left  hand  conveyor  chain  or  belt  w,  operating 
substantially  throughout  the  bonding  section  of 
the  machine,  may  be  heated  from  below  at  its 
central  section  located  underneath  the  bonding 
seam  of  the  veneers  which  are  moved  by  or 
over  it. 
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This  invention  relates  to  pile-drivers,  pile 
drawing  devices,  squarers,  rock  drills,  hammers 
etc.  or — generally  spoken — to  a  percussive  tool  of 
any  kind  which  embodies  its  power  supply  in  the 
form  of  an  internal  combustion  engine  in  the  .~> 
same  unit. 

The  percussive  tools  of  this  kind,  which  have 
hitherto  become  knqwn,  can  only  be  operated 
with  a  relatively  small  number  of  strokes  per 
unit  of  time,  as  it  was  necessary  to  provide  long  10 
strokes  in  order  to  obtain  the  desired  powerful 
impulses  transmitted  to  the  operative  tool  of  the 
machine.  One  aimed  at  increasing  the  speed 
of  the  engine  and  thereby  increasing  the  effi- 
ciency. To  this  end  the  engine  has  been  so  con-  15 
structed  that  during  or  at  the  end  of  each  re- 
turn stroke  an  air  cushion  was  created  which 
braked  the  operative  member  of  the  tool  in  its 
return  movement  and  thereafter  accelerated  the 
same  in  forward  direction.  The  air  cushion,  20 
however,  proved  practically  ineffectual.  The 
speed  of  the  engine  could  be  somewhat  increased, 
but  not  to  the  extent  desired.  Besides  this  the 
air  cushion  is  disadvantageous  as  the  creation 
of  the  air  cushion  causes  a  sudden  increase  of  25 
the  air  pressure;  in  consequence  hereof  the  sta- 
tionary or  non-operative  members  of  the  tool 
must  be  very  heavy  in  order  to  avoid  jumping 
thereof. 

The  mentioned  disadvantages  exist  also  in  per- 
cussive tools  equipped  with  two  combustion 
chambers  whereby  the  forward  stroke  as  well  as 
the  return  stroke  of  the  operative  tool  member 
is  caused  by  internal  combustion.  The  invention 
is  based  on  the  calculation,  that  practically  the 
efficiency  of  a  percussive  tool  can  only  be  im- 
proved by  increasing  the  speed  of  the  engine; 
by  increasing  the  weight  of  the  operative  mem- 
ber of  the  tool  the  spread  decreases  so  that  prac- 
tically increasing  of  the  efficiency  cannot  be  ex- 
pected. At  a  definite  weight  of  the  operative 
member  of  the  tool  the  speed  of  the  engine  can 
only  be  increased  by  shortening  the  stroke. 

The  invention  particularly  relates  to  percussive  45 
tools  of  any  kind,  whereby,  however,  the  return 
stroke  of  the  operative  member  is  caused  by  in- 
ternal combustion,  while  the  forward  stroke  is 
exclusively  or  essentially  caused  by  an  elastic 
pressure  means;  it  is  of  no  importance,  whether  50 
the  cylinder  or  the  piston  of  the  tool  is  used  as 
operative  member,  and  whether  the  fuel  is  in- 
jected into  the  combustion  space  or  introduced 
in  a  gasified  state;  finally,  the  invention  is  not 
tied  to  a  special  arrangement  and  construction  55 
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of  the  combustion  chamber  and  also  not  to  a 
special  kind  of  scavenging. 

In  connection  with  percussive  tools  mentioned 
above  the  invention  consists  therein  that  the 
tension  of  the  means  acting  upon  the  operative 
tool  member  in  the  direction  of  the  forward  stroke 
is  continuously  maintained.  It  is  of  special  ad- 
vantage if  the  said  pressure  is  regulable.  The 
pressure  means  may  consist  of  a  spring  or  of  a 
gaseous  pressure  medium.  In  case  of  a  gaseous 
pressure  medium  it  is  recommended  to  provide 
a  space  which  is  several  times  larger  than  the 
volume  about  which  it  is  made  smaller  by  the 
operative  tool  member  during  the  return  stroke. 
If  the  disposable  volume  is  too  small  the  pressure 
medium  space  of  the  tool  may  be  connected  to 
a  separate  pressure  medium  chamber  outside  of 
the  tool. 

The  charging  of  the  pressure  medium  space 
may  be  effected  by  introducing  compressed  air 
or  any  other  gas  under  pressure.  It  is  also  pos- 
sible to  charge  the  space  by  introducing  a  com- 
bustible liquid  or  substance  which  produces  gases 
when  ignited. 

Supplemental  charges  which  may  become  nec- 
essary due  to  leakiness  can  be  performed  in  the 
same  manner  as  the  main  charge.  It  will,  how- 
ever, be  more  advantageous  to  provide  a  separate 
compressor  or  to  combine  with  the  tool  an  auto- 
matic pump  the  cylinder  of  which  is  arranged  in 
or  on  the  stationary  respectively  non-operative 
part  and  he  piston  of  which  is  arranged  in  or  on 
the  operative  member  of  the  tool  or  vice  versa. 

The  supplemental  charge  by  means  of  a  com- 
pressor or  pump  is  recommendable,  as — without 
deranging  the  operation  of  the  tool — the  pressure 
medium  contained  in  the  pressure  medium  space 
can  be  used  for  starting  the  tool  in  a  principally 
new  manner.  In  a  corresponding  manner  the 
pressure  medium  can  be  used  for  operating  the 
fuel  injecting  pump  or  the  igniting  device  and, 
if  desired,  auxiliary  devices  as  f.  i.  the  lubricating 
pumps,  the  water  circulation  pump  etc. 

The  utilization  of  the  pressure  medium  for 
starting  the  tool  may  be  realized  thereby  that 
the  operative  tool  member  is  provided  with  a 
circular  face  to  which  pressure  medium  is  ad- 
mitted in  the  direction  of  the  return  stroke  and 
which  is  of  larger  area  than  the  face  loaded  with 
the  pressure  of  the  gaseous  medium.  The  men- 
tioned circular  face  may  preferably  consist  of  the 
under  face  of  the  scavenging  piston. 

The  pneumatically  operated  auxiliary  appa- 
ratuses, as  f.  i.  the  injecting  pump,  the  ignit- 
ing device,  the  lubricating  pump  etc.,  are  prefer- 
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ably  connected  to  an  intermediate  chamber  of 
the  non-operative  part  of  the  tool,  which  cham- 
ber is  alternately  ventilated  and  filled  with  pres- 
sure medium  in  accordance  with  the  working 
rhythm  of  the  tool.  The  advantage  of  the  pneu- 
matical  operation  compared  with  the  mechanical 
operation  hitherto  provided  consists  therein  that 
the  operative  mechanism  and  the  operated  de- 
vices are  not  affected  by  percussive  strains. 

The  invention  also  comprises  the  possibility 
of  starting  the  tool  by  means  of  any  other  dis- 
posable gaseous  pressure  medium  provided  that 
it  can  be  admitted  in  a  regulable  quantity. 

Further  features  of  the  invention  will  be  ap- 
parent from  the  description  given  hereafter. 

The  accompanying  drawings  illustrate  two 
modes  of  carrying  out  the  invention. 

Fig.  1  and  Fig.  2  are  longitudinal  sections,  of 
two  pile-drivers,  whereby  the  inventive  features 
are  shown  partly  in  connection  with  Fig.  1  and 
partly  in  connection  with  Fig.  2. 

Fig.  3  is  a  schematical  side  elevation  of  a  com- 
plete pile-driver  plant. 

In  carrying  my  invention  into  effect  in  one 
convenient  manner  as,  for  example,  in  its  appli- 
cation to  a  pile-driver  and  as  illustrated  in  Fig- 

1  and  Fig.  2  I  combine  the  tool  with  an  internal 
combustion  engine  of  suitable  form  and  construc- 
tion and  operating  upon  the  two-stroke  cycle 
principle  and  of  a  power  capacity  suited  to  the 
nature  of  the  work  which  the  tool  is  required 
to  perform.  .  ... 

The  housing  I  of  the  pile-driver  is  provided 
with  a  bore  2  serving  as  combustion  space  where- 
by the  conventional  cylinder  head  is  replaced  by 
a  cylindrical  extension  co-axial  with  the  bore 

2  and  adapted  to  take  a  piston  3  serving  as  anvil. 
At  the  upper  and  of  the  combustion  space  ex- 
haust openings  4  are  provided.  The  operative 
member  of  the  tool  is  constructed  as  piston  of 
differential  diameters;  it  comprises  the  percus- 
sive piston  5,  the  scavenging  piston  6  and  a  pis- 
ton 7.  The  several  pistons  may  be  hoUow  as 
f .  i.  the  piston  7a  in  Fig.  2. 

The  scavenging  piston  works  with  its  upper 
face  8  as  scavenging  pump,  which  introduces 
the  gaseous  scavenging  medium  (air  or  combus- 
tible mixture  delivered  by  a  carburetter)  through 
openings  or  channels  9  into  the  combustion 
space  2. 

The  piston  1  extends  into  a  chamber  10,  m 
which  a  certain  gas  pressure  is  maintained  dur- 
ing the  whole  period  of  operation.  The  height 
of  this  pressure  and  the  weight  of  operative  tool 
member  are  decisive  for  the  percussive  power  of 
the  tool.  Hence  the  percussive  power  can  be 
regulated  by  increasing  or  lowering  the  gas  pres- 
sure 

The  lower  face  1 1  of  the  piston  6  is  used  as 
means  for  starting  the  tool.  This  face  is  larger 
than  the  face  7b  of  the  piston  7  and  7a  respec- 
tively so  that  a  differential  power  in  the  direction 
of  the  return  stroke  is  created  if  the  same  pres- 
sure fluid— namely  the  pressure  gas  in  the  cham- 
ber 10— is  admitted  to  both  faces.  The  admit- 
tance of  the  gas  to  the  face  II  is  controlled 
by  a  device  comprising  a  cylinder  12  and  a  pis- 
ton 13  provided  with  a  circumferential  channel. 
The  cylinder  12  is  connected  through  the  chan- 
nel 15  to  the  chamber  10,  through  the  channel 
1 6  to  the  circular  space  1 7  below  the  face  1 1 . 
and  through  the  channel  18  to  the  atmosphere. 
The  piston  13  is  longitudinally  bored,  this  bore 
being  adapted  to  take  the  piston  rod  19  which 
extends  through  both  covers  of  the  cylinder  12. 
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The  piston  13  can  be  raised  against  the  action 
of  the  spring  21  by  means  of  a  lever  20.  The 
piston  rod  19  is  provided  at  its  upper  end  with 
indentations  24  through  which  in  the  lower  po- 
sition of  the  piston  rod  fas  shown  in  Fig.  2) 
the  space  22  above  the  piston  12  has  open  con- 
nection with  the  atmosphere.  In  a  radial  bore 
cf  the  piston  13  a  spring-loaded  ball  23  is  pro- 
vided which  engages  a  circumferential  groove 
of  the  piston  rod  19  thereby  coupling  the  piston 
13  and  the  piston  rod  19  with  each  other.  The 
space  22  is  connected  to  the  scavenging  cylinder 
26  by  means  of  the  channel  25. 

The  piston  6  is  provided  with  a  downward  di- 
rected pipe-like  extension  27  connected  to  the 
chamber  10  through  the  channel  28  and  guided 
in  the  bore  29  of  the  housing  I.  The  pipe  27 
is  closed  at  its  lower  end  by  a  valve  30  which 
can  be  lifted  from  its  seat  33  by  means  of  a  rod 
33  the  position  of  which  can  be  regulated  by 
a  lever  31.  The  bore  29  is  connected  through 
the  channel  34  to  a  chamber  containing  a  pres- 
sure medium  and  adapted  to  take  the  piston  35 
which  operates  the  fuel  injecting  pump  36  or 
an  igniting  device  if  a  combustible  gaseous  mix- 
ture is  introduced  into  the  combustion  space.  A 
ventilating  bore  29a  is  provided  above  the  valve 
seat  33. 

The  regulating  rod  37  of  the  fuel  injecting 
pump  36  is  connected  to  a  piston  38  one  face 
of  which  is  loaded  by  a  spring  39  while  the  op- 
posite face  is  loaded  by  the  pressure  maintained 
in  the  chamber  10  and  transmitted  through  pipe 
40.  The  spring  39  tends  to  drive  the  piston  38 
into  its  position  of  rest  in  which  a  minimum 
quantity  of  fuel  is  injected. 

The  tools  illustrated  are  provided  with  pumps 
which  automatically  supplement  the  charge  of 
the  chamber  10.  In  case  of  Fig.  1  the  pump 
comprises  a  piston  41  guided  in  a  corresponding 
bore  42  of  the  piston  7.  The  bore  43  of  the 
piston  4 1  is  alternately  connected  through  valves 
44  to  the  atmosphere  and  the  chamber  10  re- 
spectively. In  case  of  Fig.  2  the  charging  pump 
comprises  a  piston  45  extending  from  the  piston 
6  in  downward  direction  and  guided  in  a  bore 
46  of  the  housing  I.  The  pump  is  provided  with 
two  valves  48  the  upper  one  of  which  serves 
as  outlet  valve  and  controls  the  connection 
through  the  channel  47  to  the  chamber  18. 

In  the  embodiment  shown  in  Fig.  2  a  fuel  sup- 
ply tank  71  and  a  lubricating  oil  tank  72  are 
provided  on  the  upper  end  of  the  tool.  The 
chamber  10  is  provided  with  a  charging  opening 
normally  closed  by  an  automatic  valve  49. 

According  to  Fig.  1  the  ignition  space  is  formed 
by  a  circumferential  groove  50  in  the  wall  of 
the  combustion  space  2;  in  case  of  Fig.  2  the 
ignition  space  is  formed  by  cavities  51  in  the 
piston  5  and  the  anvil  piston  3. 

The  cooling  cf  the  tool  is  illustrated  in  Fig.  L 
The  combustion  space  2  is  surrounded  by  a  cool- 
ing jacket  52;  the  anvil  piston  3  is  provided  with 
a  hollow  space  53  connected  to  the  jacket  52 
through  the  opening  54  and  to  the  inlet  56  for  the 
cooling  medium  through  the  opening  56.  The 
cooling  medium  leaves  the  jacket  52  a:  58. 

Fig.  3  shows  schematically  the  side  elevation 
of  a  pile-driver  60  with  inlet  56  and  outlet  58  for 
the  cooling  medium.  The  flexible  pipes  61  and 
62  connect  the  cooling  jacket  of  the  tool  to  a 
conventional  cooler  63.  The  motor  64  drives  the 
blower  65,  the  water  circulating  pump  6S  and 
the  compressor  67,  these  machines  being  mounted 
on  the  compressed  air  vessel  69,  which  in  turn 
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is  carried  by  wheels  70.  The  vessel  69  is  charged 
by  the  compressor  67  and  has  open  connection 
with  the  pressure  medium  chamber  10  of  the 
tool. 

The  service  and  the  operation  of  the  illustrated 
tools  are  as  follows : 

The  chamber  1 0  is  first  charged  with  pressure 
fluid,  f.  i.  compressed  air  which  is  admitted 
through  valve  49.  Thereafter  the  piston  rod  19 
and  the  piston  13  are  raised  into  the  starting 
position  by  means  of  the  lever  20.  The  pressure 
medium  can  now  flow  from  the  chamber  10 
through  the  channels  15  and  16  into  the  circular 
space  17  and  drive  the  operative  tool  member 
5,  6,  7  upwardly.  As  soon  as  the  lower  edge  of 
the  piston  6  slides  over  the  mouth  25a  of  the 
channel  25,  the  pressure  medium  will  flow 
through  the  channel  25  into  the  space  22  and 
drive  the  piston  13  downward  into  its  initial  posi- 
tion. Hereby  the  piston  13  can  slide  over  the 
piston  rod  19  due  to  the  elastic  ball  coupling. 
The  piston  rod  19  is  returned  into  its  initial  posi- 
tion by  the  spring  21  as  soon  as  the  lever  20  is 
left  free.  The  space  1 7  has  now  open  connection 
through  the  channel  1 8  with  the  atmosphere,  so 
that  the  operative  tool  member  will  perform  the 
first  working  stroke. 

By  using  pressure  fluid  for  starting  the  tool 
the  pressure  in  the  chamber  1 0  will  decrease  more 
or  less;  in  consequence  thereof  the  spring  39 
pushes  the  piston  38  towards  its  initial  position, 
so  that  only  a  reduced  quantity  of  fuel  is  in- 
jected. Hereby  the  working  member  5,  6,  7  is 
prevented  from  raising  too  high  due  to  the  re- 
duced counter-pressure  within  the  chamber  10. 
As  soon  as  the  gas  pressure  increases  the  in- 
jected quantity  of  fuel  is  automatically  increased 
too.  Additional  hand-operated  means  for  regu- 
lating the  injection  may  be  provided,  if  desired. 

As  soon  as  the  operative  member  5,  6,  7  reaches 
the  anvil  3  or  shortly  prior  to  this  moment  the 
valve  30  is  raised  from  its  seat  33  by  the  rod  32, 
so  that  pressure  fluid  is  admitted  through  the 
bore  28  and  the  channel  34  to  the  piston  35  and 
drives  the  latter  towards  above.    Hereby  the 


pump  36  is  operated  which  injects  a  certain  quan- 
tity of  fuel  into  the  combustion  space.  During 
the  combustion  the  operative  member  moves  up- 
wardly; the  pipe-like  member  moves  upwardly 
5  too  so  that  the  channel  29a  becomes  free  and  the 
piston  35  can  return  into  its  initial  position.  In 
the  same  manner  f.  i.  a  lubricating  oil  pump  can 
be  operated,  which  preferably  is  also  connected 
to  the  piston  35. 

10  During  each  second  stroke  the  pump  41,  42  re- 
spectively 45,  46  delivers  compressed  air  into  the 
chamber  10.  The  pump  is  so  measured  that  it 
can  supply  the  maximum  air  quantity  which  may 
be  required.  The  air  exceeding  the  quantity  re- 

15  quired  may  be  exhausted  through  an  automatic 
pressure  valve. 

If  desired  and  particularly  in  connection  with 
large  percussive  tools  an  auxiliary  unit  as  shown 
in  Fig.  3  may  be  provided. 

20  The  motor  64  drives  the  blower  65  and  the  water 
circulating  pump  66  of  the  cooler  63  hereby  se- 
curing the  cooling  of  the  internal  combustion 
engine  of  the  tool.  The  motor  64  further  drives 
the  compressor  67  which  supplies  compressed  air 

25  into  the  vessel  69  connected  to  the  chamber  10. 
If  the  auxiliary  unit  according  to  Fig.  3  is  used, 
it  is  of  course  not  necessary  to  provide  the  tool 
with  a  pump  for  supplementing  the  charge  of  the 
chamber  10.    On  the  other  hand  the  auxiliary 

30  unit  will  be  more  simple  by  omitting  the  com- 
pressor 67  and  eventually  the  vessel  69  too,  if  a 
pump  for  supplementing  the  charge  is  provided 
and  if  a  separate  pressure  fluid  source  for  initially 
charging  the  chamber  10  is  disposable. 

35  If  a  driving  motor  is  provided  in  either  case, 
the  blower,  the  water  circulating  pump  and  the 
compressor  may  be  provided  with  means  for  cou- 
pling them  with  the  said  motor.  Pile-driving 
plants  are  usually  provided  with  a  motor  operat- 

40  ing  a  windlass  and  supported  by  the  trestle  of 
the  plant.  In  this  case  the  mentioned  auxiliary 
engines  may  be  mounted  on  the  trestle  and 
coupled  with  the  windlass  motor. 

45  JOSEF  WOHLMEYER. 
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The  various  drugs,  such  as  pyrethrum  or  in- 
sect flowers,  those  known  in  French  terminology 
as  derris  or  deguelie,  cubee  or  tachigalie,  etc., 
have  acquired  an  increasing  importance  in  the 
destruction  of  insects.  For  using  them,  the  plants  r> 
are  ground,  after  having  been  previously  dried, 
and  the  powder  obtained  in  this  manner  is  ap- 
plied by  pulverization.  By  acting  in  this  man- 
ner a  small  portion  only  of  the  useful  principles 
contained  in  the  powder  is  used,  or,  alternatively,  io 
the  effect  of  the  latter  is  so  slow,  that  great  quan- 
tities of  such  powders  are  to  be  used  for  obtain- 
ing satisfactory  results.  Therefore  this  manner 
of  preceding  was  soon  improved  by  isolating  the 
active  principles  of  the  plants  by  extraction,  so  15 
as  to  obtain  them  in  a  pure  and  concentrated 
form.  The  extracts  so  obtained  were  used  by 
vaporizing  more  or  less  concentrated  solutions. 
For  extracting  these  active  principles  there  are 
used  nearly  exclusively  organic  solvents,  such  as  2o 
benzene,  acetone,  carbonic  acid,  carbone  tetra- 
chloride, etc. 

It  has  been  found  according  to  the  present  in- 
vention, that  the  insect  destroying  properties  of 
these  products,  obtained  by  extraction,  can  be 
increased  in  very  great  proportions,  if  extraction 
is  performed  in  presence  of  organic  or  inorganic 
acids.  For  instance,  it  has  been  possible  to  in- 
crease by  50%  the  insect  destroying  effect  of  an 
extract  from  pyrethrum  flowers  or  insect  flowers, 
if  the  latter  is  prepared  by  means  of  carbon  tetra- 
chloride in  the  presence  of  phosphoric  acid  and 
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of  formic  acid.  With  the  extract  obtained  in  this 
manner,  used  in  solution  a  more  complete  and 
quicker  mortality  of  the  insects  was  attained. 

Moreover,  it  has  been  proved  to  be  a  further  ad- 
vantage of  this  process,  that,  by  an  acid  extrac- 
tion there  is  quantitively  obtained  a  greater  quan- 
tity of  extract,  this  being  an  important  economy 
of  used  starting  materials. 

Example  1 

400  gr.  of  finely  ground  pyrethrum  flowers,  are 
treated  with  a  mixture  of  3.5  kg.  of  carbon  tetra- 
chloride and  0.5  kg.  of  formic  acid.  The  extract 
so  obtained,  as  compared  with  an  extract  ob- 
tained normally,  in  which  the  same  quantity  of 
pyrethrum  flowers  would  have  been  treated  with 
4  kg.  of  carbon  tetrachloride  has  shown  an  in- 
crease of  20%  of  insect  destroying  effect,  under 
identical  experimental  conditions. 

Example  2 

400  gr.  of  finely  ground  pyrethrum  flowers, 
were  treated  with  3.4  kg.  of  carbon  tetrachloride, 
0.5  kg.  of  formic  acid  and  0.1  kg.  of  phosphoric 
acid.  The  extract  obtained  in  this  manner  has 
shown,  as  compared  with  the  extract  obtained  by 
a  normal  extraction  merely  with  carbon  tetra- 
chloride, an  increase  of  the  insect  destroying  ef- 
fect of  50%,  under  identical  experimental  condi- 
tions. 
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This  invention  relates  to  apparatus  for  the 
longitudinal  creping  of  webs  of  paper  or  other 
sheet  material. 

The  continuous  longitudinal  creping  of  webs 
of  paper  and  other  sheet  material  has  hereto- 
fore been  carried  out  by  enclosing  the  web  with- 
in two  surfaces  and  by  applying  creping  tools 
moving  forward  on  one  or  both  sides  of  the  web 
along  an  oblique  inwardly  directed  line,  whereby 
the  web  will  be  gradualy  shoved  together. 

Practically,  this  procedure  is  accomplished  in 
the  following  manner.  The  web  is  carried 
through  a  rotating  cylinder  which,  for  instance, 
consists  of  a  grate  and  a  ribbon  moving  with  said 
cylinder,  said  ribbon  being  of  a  width  correspond- 
ing to  the  width  of  the  web  at  its  place  of  en- 
trance into  the  creping  apparatus,  while  the  crep- 
ing tools  are  working  through  the  slots  of  the 
grate  to  grip  the  web,  inward  and  outward  mo- 
tion of  said  tools  being  controlled  by  fixed  cams 
provided  in  the  interior  of  said  cylinder. 

This  process,  although  it  has  been  used  with 
some  success  in  the  manufacture  of  creped  paper, 
is  connected  with  certain  disadvantages,  which 
are  avoided  by  my  present  invention. 

However,  when  using  this  process,  the  creping 
tools,  which  are  working  through  the  slots  of  the 
grate  by  gripping  the  web  on  either  side  thereof 
and  shoving  it  together,  can  only  be  prevented 
against  damaging  the  surface  of  the  ribbon  mov- 
ing with  the  web,  if  a  moderate  pressure  is  applied 
to  the  ribbon.  In  consequence  of  this,  the  web 
will  tend  to  form  only  relatively  coarse  longi- 
tudinal creases,  unless  it  is  subjected  to  creping 
in  very  moist  condition.  However,  creping  in 
moist  condition  is  not  permissible,  because  the 
web  must  be  shifted  relatively  to  the  ribbon  mov- 
ing with  the  cylinder,  such  shifting  being  con- 
nected with  the  danger,  that  in  case  of  an  ex- 
cessively moist  web  the  surface  and  fibrous  struc- 
ture of  the  latter  will  be  liable  to  be  damaged. 
With  the  known  process,  accordingly,  there  can 
be  attained  only  a  longitudinal  creping  which  is 
of  considerably  greater  coarseness  than  the  trans- 
verse creping  as  a  rule  preceding  the  former. 
This  is  not  desirable  for  many  purposes  of  appli- 
cation. 

In  order  to  prevent  damage  to  the  ribbon  mov- 
ing with  the  cylinder,  it  had  also  been  tried  to 
cover  up  the  creping  tools  which  exert  a  pres- 
sure on  the  ribbon  by  the  margins  of  the  web  at 
the  place  of  entrance  into  the  creping  apparatus, 
thus  avoiding  any  direct  contact  between  the 
ribbon  and  the  creping  tools.  This,  however,  re- 
sults in  the  disadvantage  that  a  part  of  the  width 
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of  the  web  does  not  participate  in  the  process 
of  longitudinal  creping,  so  that  there  will  be 
undesirable  losses  of  paper  or  the  like  at  the 
margins  of  the  web.  These  losses  are  especially 
of  importance  in  case  of  creping  webs  of  bitu- 
minous paper,  because  the  margins  of  the  web 
which  are  soaked  with  the  bitumen  cannot  be 
subsequently  supplied  to  the  paper  machine  or 
dressing  plant. 

Moreover,  such  covering  up  of  the  creping  tools 
by  the  margins  of  the  web  in  case  of  transit 
from  one  to  another  width  will  require  a  change 
of  the  position  of  the  place  of  entrance  of  the 
ribbon  which  rotates  with  the  cylinder,  and  in 
15  addition  proper  readjusting  of  the  position  of  the 
ribbon.  Such  readjusting,  however,  is  connected 
with  a  waste  of  time  and  labor.  There  will  be 
similar  difficulties  at  the  place  of  exit,  a  vary- 
ing width  and  thickness  of  the  web  also  neces- 
20  sitating  a  varying  width  of  the  creped  web  at 
the  place  of  exit. 

By  my  present  invention,  now,  I  have  devised 
an  improved  apparatus  for  the  longitudinal  crep- 
ing of  webs  of  paper  and  the  like.   My  new  ap- 
25  paratus  is  distinguished  not  only  by  its  simplicity 
in  a  technical  respect,  but  also  avoids  the  afore- 
mentioned disadvantages  inherent  to  known  ap- 
paratus or  processes  of  this  kind. 
My  invention  consists  essentially  therein,  that 
30  the  web  of  paper  or  the  like  to  be  creped  is  pressed 
against  the  periphery  of  the  grooved  cylinder  by 
means  of  a  fixed  mantle  tapering  in  the  direc- 
tion of  motion  of  the  web,  and  that  the  creping 
tools  are  arranged  to  move  inwardly  along  or 
35  underneath  the  longitudinal  edges  of  said  mantle. 
Accordingly,  my  invention  is  not  limited  to 
the  replacing  of  the  heretofore  used  ribbon  mov- 
ing with  the  cylinder  by  a  fixed  mantle.   In  ad- 
dition to  this,  according  to  my  invention  this 
43  fixed  mantle  is  of  proper  conformation  tapering 
in  the  direction  of  motion  of  the  web,  and  fur- 
thermore the  creping  tools  are  guided  during 
their  inward  motion  along  or  underneath  the 
longitudinal  edges  of  said  mantle. 

This  tapering  conformation  of  the  fixed  mantle 
and  the  guiding  of  the  creping  tools  along  or 
underneath  the  longitudinal  edges  of  said  mantle, 
which  edges  form  a  closed  space  for  the  margins 
of  the  web  to  be  creped,  will  permit  to  arrange 
the  creping  tools  in  such  a  manner,  that  they  will 
come  into  action  onto  the  web  in  lateral  direction 
and  that,  in  spite  of  this,  there  will  be  avoided 
in  the  first  place  a  direct  or  indirect  contact  be- 
tween said  tools  and  the  web,  and  in  the  second 
55  place,  any  pressure  exerted  by  said  tools  against 
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said  mantle  which  keeps  the  web  in  depressed 
condition.  In  consequence  of  this,  said  mantle 
can  be  pressed  with  such  a  force  against  the 
rotating  cylinder  that  sufficiently  fine  longitu- 
dinal creases  will  be  formed  on  the  web,  with- 
out, however,  requiring  an  excessive  moistening  of 
the  latter  for  increasing  its  ability  of  being 
formed.  In  this  way  the  aforementioned  disad- 
vantages connected  with  such  moistening  are  suc- 
cessfully avoided. 

The  action  of  the  creping  tools  onto  the  web 
in  direction  from  the  margin  of  the  latter  has 
the  further  advantage  of  avoiding  any  losses  of 
paper,  as  the  longitudinal  creping  is  caused  to 
extend  as  far  as  to  the  edges  of  the  web. 

For  the  same  reason  by  my  invention  also  the 
necessity  of  providing  any  kind  of  readjustment 
at  the  place  of  entrance  of  the  paper  during 
transit  from  one  to  another  width  of  the  web  will 
be  dispensed  with.  More  particularly,  according 
to  my  invention  any  width  of  the  web — within 
the  maximum  width  defined  by  the  size  of  the 
creping  apparatus — will  come  at  the  proper  time 
into  the  range  of  action  of  the  creping  tools  at  the 
point  of  intersection  with  the  path  of  motion 
of  the  latter. 

An  especial  further  advantage  of  the  appara- 
tus forming  part  of  my  present  invention  con- 
sists therein  that  there  is  a  considerably  greater 
liberty  with  regard  to  the  selection  of  the  mate- 
rial for  the  mantle  and  the  means  for  pressing 
the  same  against  the  web,  as  compared  with  the 
use  of  a  rotating  web. 

In  order  to  explain  this  advantage,  attention 
may  be  called  to  the  course  of  the  process  of 
creping.  This  process  commences  at  the  mar- 
gins of  the  web  where  it  is  creased  and  simul- 
taneously therewith  upset  at  the  place  of  the 
creases.  The  length  of  the  crease  thus  pro- 
duced and  therewith  the  size  of  the  creping  will 
be  the  smaller,  the  greater  the  pressure  is  at  a 
given  rigidity  of  the  paper,  this  pressure  being 
exerted  by  the  surface  acting  onto  the  rotating 
cylinder,  or  in  other  words,  the  smaller  the  gap 
available  for  the  paper  during  being  upset  be- 
tween the  mantle  and  the  cylinder.  If  now  a 
certain  number  of  creases  has  been  formed,  the 
paper  mass  accumulated  in  these  creases  will 
then  also  be  more  and  more  upset  in  direction 
of  its  height,  thus  enlarging  the  original  distance 
between  the  mantle  and  the  cylinder.  Accord- 
ingly, the  creases  now  adjoining  the  former 
creases  will  be  of  greater  size,  because  the  space 
available  for  these  creases  had  been  increased. 
From  this  explanation  it  may  be  seen  that  a  fine 
and  uniform  longitudinal  creping  can  only  be 
attained,  if  the  pressure,  with  which  the  mantle 
is  pressed  against  the  rotating  cylinder  during 
the  course  of  the  operation  of  creping,  is  exerted 
in  such  a  manner  that  immediately  in  the  rear 
of  the  continuously  increasing  width  and  thick- 
ness of  the  bead  the  distance  between  mantle  and 
cylinder  is  not  essentially  greater  than  it  had 
been  at  the  margin  of  the  web  at  the  beginning 
of  the  operation  of  creping. 

This  part  of  the  operation  of  creping  is  repre- 
sented diagrammatically  in  Fig.  1  of  the  draw- 
ings. In  Fig.  1  a  designates  a  part  of  the  cross- 
section  of  a  rotating  cylinder  forming  part  of  a 
creping  apparatus.  This  cylinder  is  provided  70 
with  grooves  b  which  serve  not  only  to  move 
the  web  c  with  the  cylinder,  but  also  to  move 
the  creping  tools  d.  The  mantle,  which  does  not 
participate  in  the  rotation  of  the  cylinder,  is  in- 
dicated at  e.   The  operation  of  creping  beginning  73 


from  the  margin  of  the  web  is  supposed  to  have 
already  proceeded  so  far  that  a  greater  number 
of  crepe  creases  has  been  formed,  which  taken 
together  will  result  in  a  beaded  or  thickened 
5  part  /  of  the  web.  This  beaded  cr  thickened 
part  of  the  web  will  cause  the  mantle  e  to  be 
lifted  somewhat  from  the  cylinder  a,  which  proc- 
ess cannot  be  avoided  without  applying  imper- 
missibly large  mechanical  forces.  The  place 
10  where  at  a  time  the  new  crepe  creases  adjoining 
the  former  creases  are  formed  is  at  g.  It  is  of 
importance  that  at  this  place,  as  Fig.  1  shows, 
the  distance  between  the  mantle  e  and  the  cylin- 
der a  will  not  become  excessive  and,  accordingly, 
15  care  must  be  taken  to  maintain  at  every  place  of 
the  mantle  e  the  proper  distance  between  the 
latter  and  the  cylinder  a.  This  is  accomplished 
according  to  my  invention  by  giving  the  mantle  e 
a  proper  conformation  and  especially  by  properly 
20  constructing  the  device  which  presses  the  mantle 
against  the  cylinder,  this  device  being  indicated 
in  Fig.  1  by  arrows  h,  i  and  k.  In  case  of  a  rotat- 
ing ribbon  this  condition  can  be  fulfilled  in  known 
processes  only  by  making  the  ribbon  of  yielding 
0-  material,  for  instance  rubber,  and  by  using  only 
a  small  pressure  for  the  above  stated  reasons. 
This  small  pressure  is  all  the  more  necessary  in 
view  of  the  fact  that  in  case  of  a  rotating  ribbon 
the  place  of  the  bead  will  be  steadily  moving  from 
„0  the  outside  towards  the  inside  which  will  cause  a 
permanent  change  of  the  shape  of  the  ribbon. 

On  the  other  hand,  in  case  of  using  the  fixed 
mantle  according  to  my  invention,  the  two  beads 
which  are  produced  at  increasing  width  in  direc- 
-  tion  from  the  right  towards  the  left  during  the 
operation  of  creping,  will  always  remain  at  the 
same  place  with  respect  to  the  mantle.  Accord- 
ingly, besides  elastical  materials  also  hard  me- 
tallic materials  and,  therefore,  materials  with  an 
4M  especially  smooth  surface  may  be  used,  if  care 
is  taken  that  the  conformation  of  the  mantle  is 
in  conformity  with  the  bead  produced  under- 
neath the  web  when  moving  underneath  the 
mantle. 

4-  The  latter  condition  can  be  fulfilled  either  by 
making  the  mantle  from  thin  sheet  metal,  in 
which  case  the  mantle  will  adjust  itself  to  the 
form  required  by  the  paper  during  a  short  time 
of  operation  of  the  creping  apparatus,  or  also 

SO  by  shaping  the  mantle  from  the  start  in  such  a 
manner  that  the  marginal  surfaces  are  at  a 
greater  distance  from  the  cylinder  than  the  in- 
termediate surface,  and  that  these  marginal  sur- 
faces forming  so-to-say  a  step  are  of  increasing 

5-  width  in  the  direction  of  motion  of  the  web,  until 
they  finally  merge  into  each  other  at  the  end  of 
the  mantle. 

Furthermore,  the  pressure  with  which  the 
mantle  is  pressed  against  the  cylinder  may  be 
co  different  at  every  place  in  accordance  with  the 
requirements  of  the  process  of  creping  at  a  time 
be  carried  out.  For  instance,  there  may  be  used 
a  greater  number  of  springs  arranged  inde- 
pendently from  each  other  about  distances  h. 
G5  i  and  k,  as  indicated  in  Fig.  1,  which  springs  may 
be  tensioned  at  every  place  as  desired.  Prefer- 
ably, the  mantle  is  pressed  against  the  web  with 
a  greater  pressure  at  the  margins  of  the  latter 
than  at  the  middle  parts  which  have  not  yet  been 
subjected  to  the  process  of  creping.  By  properly 
adjusting  this  pressure  it  will  be  possible  to  re- 
duce to  a  minimum  the  amount  of  power  required 
for  the  rotation  of  the  cylinder  for  every  desired 
fineness  of  the  crepe  creases  at  a  time  to  be  pro- 
duced on  the  web. 
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It  will  thus  be  evident  that,  when  using  a  fixed 
and  tapering  mantle,  the  conditions  warranting 
a  proper  and  sufficiently  uniform  longitudinal 
creping  may  be  fulfilled  much  more  easily  than 
when  using  a  rotating  ribbon.  This  advantage, 
it  is  true,  may  be  attained  at  the  expense  of  a 
somewhat  greater  power  for  the  operation  of 
the  apparatus,  as  the  motion  of  the  web  relatively 
to  the  mantle  in  order  to  overcome  the  sliding 
friction  against  the  latter  takes  place  as  a  whole 
along  a  greater  path  than  with  a  rotating  ribbon, 
in  which  latter  case  this  motion  corresponds  only 
to  the  length  of  the  creping.  The  requirement 
of  greater  power,  however,  can  be  efficiently  com- 
pensated by  selecting  a  proper  material  for  the 
mantle,  especially  one  that  results  in  greater 
smoothness  of  its  surface  and  therewith  in  re- 
duced friction  between  the  mantle  and  the  web. 

The  use  of  a  fixed  tapering  mantle  for  press- 
ing the  web  to  be  creped  against  the  rotating 
cylinder  is  further  connected  with  the  consider- 
able advantage  of  improving  the  construction  by 
making  the  creping  tools  representing  the  lateral 
closure  of  the  space  available  for  the  web  of  a 
very  small  height  with  a  view  of  avoiding  any 
tilting  forces  acting  onto  said  tools.  In  this 
manner  it  is  no  more  necessary  to  pass  the  crep- 
ing tools  from  the  inside  through  the  grate  of 
the  cylinder.  Accordingly,  the  creping  tools  can 
be  made  of  a  shape  independent  from  the  height 
of  the  bars  of  said  grate,  this  height  being  quite 
considerable  in  view  of  the  bending  forces  act- 
ing thereon,  especially  in  case  of  a  web  of  great 
width.  In  view  of  this  it  will  furthermore  be 
possible  to  more  easily  attend  to  the  creping  tools 
which  slidingly  reciprocate  on  the  outside  of  the 
cylinder. 

In  the  further  figures  of  the  drawings  I  have 
diagrammatically  represented  an  example  of  an 
apparatus  constructed  according  to  the  principles 
of  my  present  invention  and,  in  addition,  some 
details  of  the  construction. 

Pig.  1  is  an  explanatory  diagrammatic  section 
of  the  aforementioned  procedure,  Fig.  2  a  longi- 
tudinal section  through  the  apparatus,  Pig.  3  a 
partial  transverse  section  thereof,  Pig.  4  shows 
the  tapering  surface  of  the  mantle  developed 
out  in  a  plane  and  the  path  of  motion  of  the 
creping  tools,  Fig.  5  is  a  transverse  section 
through  an  example  of  a  construction  of  the 
creping  tools  and  of  the  guide  means  therefor, 
as  well  as  of  the  part  of  the  rotating  cylinder 
appertaining  thereto,  Fig.  6  a  longitudinal  section 
through  the  construction  according  to  Fig.  5,  Fig. 
7  a  plan-view  of  an  example  of  a  construction 
of  a  plurality  of  successive  creping  tools  with 
parts  of  the  guide  means  and  the  cylinder  apper- 
taining thereto,  Fig.  8  a  plan-view  of  the  place 
of  exit  of  the  web  subsequent  to  the  operation 
of  creping,  Fig.  9  a  longitudinal  section  through 
a  special  construction  of  the  apparatus  at  the 
place  of  entrance  of  the  web,  Fig.  10  a  plan-view 
on  Fig.  9  taken  in  direction  of  the  web  entering 
the  apparatus  and  Fig.  11  a  longitudinal  section 
through  a  special  construction  of  the  apparatus 
at  the  place  of  entrance  of  the  web. 

In  all  figures  of  the  drawing,  including  Fig.  1 
which  had  been  explained  in  the  foregoing,  like 
reference  characters  indicate  like  parts  of  the 
apparatus. 

In  Fig.  2,  a  represents  the  rotating  cylinder 
which  is  shown  partly  in  a  side-view  and  partly 
in  a  longitudinal  section,  said  cylinder  being  pro- 
vided with  grooves  b  on  its  periphery.  The  crep- 
ing tools  d,  which  are  described  more  fully  fur- 


ther below,  are  mounted  to  reciprocate  within 
said  grooves  in  lateral  direction  and  participate 
in  the  rotation  of  the  cylinder  due  to  the  en- 
gagement of  said  tools  with  said  grooves.  The 

5  mantle  e  is  fixed  and  does  not  participate  in  the 
rotation  of  the  cylinder,  so  that  the  web  enter- 
ing and  leaving  the  apparatus  at  I  and  m,  re- 
spectively, will  be  drawn  through  the  apparatus 
between  the  cylinder  a  and  the  mantle  e.   In  the 

10  present  case  rubber  pads  n  are  distributed  over 
the  periphery  of  the  mantle  and  adjusting 
screws  o  serve  for  resiliently  pressing  said  rub- 
ber pads  against  the  several  places  of  the  mantle 
at  a  proper  pressure  necessary  for  every  place  of 

15  the  latter.  However,  the  pressure  with  which 
the  mantle  e  is  pressed  against  the  cylinder  may 
be  produced  also  by  any  other  means,  for  in- 
stance by  imparting  a  tension  in  tangential  di- 
rection to  the  mantle  or  by  hydraulic  means  or 

20  by  a  weight  or  the  like. 

In  Fig.  3  the  cylinder  a  provided  with  grooves 
b  over  its  periphery,  is  again  shown  partly  in 
section  and  partly  in  view.  The  lateral  walls  P 
of  the  cylinder  are  mounted  on  the  shaft  q 

25  which  is  rotated  in  the  direction  indicated  by 
arrow.  Fixed  guides  r  extend  from  either  side 
over  the  cylinder  a,  said  guides  serving  to  proper- 
ly guide  the  rotating  creping  tools  d  in  lateral 
direction,  in  such  a  manner  that  the  web  will 

30  be  shoved  together.  The  guides  r  are  prefer- 
ably fixed  to  both  bearing  shields  s  of  the  ap- 
paratus. In  Fig.  3  the  fixed  tapering  mantle  e 
as  well  as  the  guide  means  I,  m  for  the  web  are 
supposed  to  be  taken  away  for  the  sake  of  clear- 

35  ness. 

In  Fig.  4  the  surface  of  the  mantle  e  is  shown 
as  being  developed  out  in  a  plane.  This  surface 
in  the  most  simple  case  is  of  the  form  of  a 
trapezium  bounded  by  straight  lines.    The  sur- 

40  face  of  the  mantle,  however,  may  also  be  bound- 
ed by  curved  instead  of  straight  lines.  Said  sur- 
face, moreover,  is  positioned  within  the  space  be- 
tween the  two  guides  r.  The  creping  tools  d 
which  are  indicated  diagrammatically  in  this  fig- 

45  ure,  move  alongside  the  longitudinal  edges  of  the 
surface  of  the  mantle  e  as  far  as  to  a  point  at 
which  they  are  in  closest  proximity  to  each  other, 
whereupon  said  tools  again  return  into  their  out- 
ermost initial  position.   During  the  process  of 

50  creping  said  tools  form  a  lateral  closure  of  the 
space  available  for  the  motion  of  the  web.  The 
latter  may  be  of  any  desired  width,  while  the 
longitudinal  creping  will  begin  at  the  place  where 
the  two  edges  of  the  web  intersect  the  path  of 

55  motion  of  the  creping  tools.    The  web  leaves  the 
apparatus  at  the  point  at  which  the  mantle  e 
ceases  to  be  in  contact  with  the  rotating  cylinder 
Figs.  5  and  6  which  are  co-ordinated  sections 
in  transverse  and  longitudinal  direction,  respec- 

c0  tively,  show  a  simple  form  of  construction  of 
the  creping  tools  d.  According  to  these  figures 
the  creping  tools  consist  of  a  toothed  plate  d\ 
with  a  pivot  dt  attached  thereto  and  a  roller  dz 
carried  by  said  pivot.   The  roller  dz  moves  be- 

C5  tween  the  rails  n  and  ri  which  form  part  of  the 
guides  r.  Said  two  rails  ri  and  T2  are  mounted 
parallelly  to  and  at  a  distance  from  each  other, 
this  distance  being  equal  to  the  diameters  of  said 
roller  d3.   The  teeth  of  said  plate  di  do  not  need 

70  to  exactly  correspond  to  the  profile  of  the  grooves 
b  on  the  periphery  of  the  cylinder  a,  it  being 
sufficient  if  said  teeth  engage  with  said  grooves 
only  as  far  as  to  a  certain  depth  of  the  latter. 
As  may  be  seen  from  Fig.  4,  the  web  c  to  be 

75  creped  will  be  subjected  to  the  operation  of  crep- 
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ing  only  along  the  converging  part  but  not  along 
the  diverging  part  of  said  guides  r  nor  at  the  two 
reversing  points.  The  creping  tools,  accordingly, 
may  be  constructed  in  such  a  manner  that  they 
will  closely  adjoin  each  other  to  form  a  continu-  5 
ous  oblique  line  along  which  an  uninterrupted 
shoving  action  may  be  exerted  onto  the  web  to  be 
creped.  This  is  represented  in  Fig.  7  in  which  a 
designates  the  grooved  rotating  cylinder,  r  the 
guide  with  its  two  rails  n  and  n,  e  the  fixed  10 
tapering  mantle  and  di,  6,2  and  fh  the  several 
parts  of  the  creping  tools. 

As  stated  above,  the  web  to  be  creped  may  be 
of  any  desired  width,  when  entering  the  appara- 
tus, see  Fig.  4.  ]5 

At  the  place  of  exit  the  conditions  are  different 
and  care  should  be  taken  that  the  width  of  the 
web  at  this  place  must  correspond  to  the  width 
of  the  web  in  upset  condition,  that  is  to  the  width 
which  the  web  assumes  in  accordance  with  the  20 
fineness  of  the  creping,  the  width  of  the  web  at 
the  place  of  entrance  and  the  thickness  of  the  web. 
Fig.  8  shows  how  these  conditions  may  be  met 
with  by  my  invention  in  a  very  simple  manner. 
The  converging  and  again  diverging  creping  tools  .,- 
are  shown  at  d,  the  fixed  tapering  mantle  at  e  and 
the  web  at  its  point  of  exit  at  c.  The  place  at 
which  the  creping  tools  are  nearest  to  each  other 
is  at  A — B.  For  the  reasons  stated  in  connection 
with  the  description  given  for  Fig.  7,  the  creped 
web  is  preferably  discharged  from  the  apparatus 
at  some  earlier  time,  that  is  about  at  the  line 
C — D.  If  the  end  of  the  mantle  e  is  constructed 
in  the  form  of  a  movable  tongue  which  may  be 
more  or  less  lifted,  the  line  C — D  may  be  dis- 
placed  as  desired  to  a  narrower  or  wider  place,  so 
that  the  web  may  be  discharged  from  the  creping 
apparatus  just  at  that  point  where  it  is  in  suffi- 
ciently creped  condition  but  not  yet  under  exces- 
sive pressure.  40 

Experience  has  shown  that  the  web  underneath 
the  fixed  mantle,  even  if  the  web  had  previously 


been  creped  in  transverse  direction  and  contains 
a  certain  amount  of  moisture,  may  enter  the  ap- 
paratus without  any  difficulty  and  will  be  properly 
carried  with  the  rotating  cylinder.  However,  for 
the  sake  of  safety  it  is  preferable  to  slightly  press 
the  entering  web  against  the  grooved  cylinder,  as 
had  been  indicated  in  Fig.  2  by  the  fact  that  the 
guide  roller  I  for  the  web  is  in  contact  with  the 
surface  of  the  cylinder  a.  A  form  of  construc- 
tion which  is  still  more  perfect,  as  far  as  positive 
motion  is  concerned,  is  shown  in  Figs.  9  and  10. 
As  shown  in  these  Figures,  alternately  shorter 
and  longer  ribbons  t\  and  U  are  wound  around 
the  guide  roller  I  for  the  web,  the  longer  ribbons 
serving  to  firmly  press  the  entering  web  for  some 
distance  against  the  rotating  cylinder  a,  this  dis- 
tance extending  from  the  roller  I  as  far  as  to  the 
narrower  rollers  u.  These  latter  rollers  u  are 
positioned  within  the  recessed  portions  of  the 
fixed  mantle  e,  the  tongues  v  between  these  re- 
cessed portions  being,  for  instance,  fixed  to  a  com- 
mon rod  w  mounted  in  transverse  direction.  This 
arrangement  permits  to  press  the  web  by  means  of 
the  ribbon  12  and  the  roller  u  against  the  cylinder 
a,  until  the  web  has  arrived  underneath  the 
tongues  v. 

The  web  c  entering  the  apparatus  may  further- 
more be  pressed  into  the  grooves  of  the  cylinder  a 
by  means  of  a  toothed  roller  y,  as  shown  in  Fig.  11. 
In  this  way  there  may  be  effected  a  so-called 
double  creping  consisting  of  combined  transverse 
and  longitudinal  corrugations  producing  a  web 
which  is  extensible  in  both  directions.  In  order 
to  facilitate  the  pressing  of  the  web  into  the 
grooves  of  the  cylinder  a  without  exerting  an  ex- 
cessive pull,  it  is  only  necessary  to  introduce  the 
web  into  the  apparatus  by  means  of  a  suitable  de- 
vice, for  instance  the  guide  roller  2,  at  such  a 
velocity  that  an  excessive  length  of  the  web  neces- 
sary for  the  transverse  creping  will  always  be 
available  between  this  roller  and  the  cylinder. 
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This  invention  contemplates  a  method  for 
treating  textile  material  with  a  cuprammonium 
cellulose  solution.  More  particularly  the  inven- 
tion refers  to  a  method  of  incorporating  cellu- 
lose to  fibrous  material  and  aims  at  a  permanent 
loading  of  the  material,  or  a  sizing  insofar  as 
warp  threads  are  concerned,  or  a  better  grip  in- 
sofar as  fabrics  are  concerned.  The  solution  used 
in  the  process  is  a  so-called  saturated  solution 
that  is  a  solution  which  is  saturated  with  cellu- 
lose and  is  practically  free  from  an  excess  of 
copper  oxide  ammonia.  Therefor  it  has  prac- 
tically no  etching  effect  on  cellulose. 

In  using  cellulose  solutions  of  this  kind,  it  is  a 
characteristic  feature  of  my  invention  that  the 
original  textile  material  to  be  treated  is  the  same 
as  the  loading  or  sizing  or  finishing  substance, 
namely  cellulose,  since  I  found  that  a  permanent 
effect  cannot  be  secured  but  by  homogeneousness; 
therefor  the  fibrous  material  to  be  treated  must 
be  cellulose,  either  in  the  natural  form  or  in  a 
regenerated  form  (artificial  threads  or  fibres  ob- 
tained by  the  viscose  or  cuprammonium-process) . 

Hitherto  the  textile  material  has  been  im- 
pregnated with  a  cuprammonium  cellulose  solu- 
tion and  then  treated  with  suitable  means  to 
precipitate  and  decopperise  the  cellulose  previ- 
ously dissolved  within  the  impregnating  solution. 

This  after-treatment  was  hitherto  performed 
by  a  plurality  of  steps,  the  first  of  which  con- 
sisted in  the  use  of  an  alkaline  bath  for  instance 
soda  lye  to  coagulate  the  cellulose,  while  in  the 
final  step  the  copper  in  the  coagulated  cellulose 
was  dissolved  by  suitable  acid  solutions  for  in- 
stance diluted  sulphuric  acid. 

Another  method  of  after-treatment  consisted 
in  precipitating  the  cellulose  and  decopperising 
same  by  a  single  treatment  for  instance  with 
diluted  acid. 

According  to  my  invention  the  textile  mate- 
rial is  impregnated  with  a  cuprammonium  cellu- 
lose solution  and  then,  preferably  after  the  ex- 
cess of  the  impregnating  solution  has  been  re- 
moved, treated  with  suitable  means  to  evaporate 
the  ammonia.  There  results  a  precipitation  of 
cellulose  in  and  on  the  fibrous  material  which 
still  contains  the  copper  in  the  form  of  hydroxide, 
but  is  substantially  free  from  ammonia.  The 
textile  materia]  is  then  treated  with  a  solution  of 
acid  reaction  to  decopperise  the  precipitate. 
After  a  neutralisation  the  textile  material  is 
washed  and  dried. 

The  evaporation  of  the  ammonia  can  be  per- 
formed in  different  ways.  Suction  can  be  used 
with  advantage.   I  prefer,  however,  the  method 
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20 


of  evaporating  the  ammonia  by  heat.  The  im- 
pregnated material  is  either  guided  along  a  heat- 
ed surface  for  instance  a  heated  rotated  drum, 
or  it  is  brought  into  contact  with  a  hot  gaseous 
5  means,  for  instance  heated  air  which  may  be 
stagnant  cr  moved  preferably  in  countercurrent 
to  the  direction  of  movement  of  the  textile  ma- 
terial. Temperatures  up  to  about  105°  C.  are  use- 
ful, while  higher  temperatures  may  cause  a  modi- 
10  fication  of  the  precipitated  copper  which  is  dif- 
ficulty solubie  in  the  decopperising  liquids. 

A  kind  of  hot  gaseous  means  is  steam  which 
acts  as  heat  source  and  carries  away  the  evap- 
orated ammonia. 

A  plurality  of  these  means  amy  be  used  in 
combination. 

Together  with  the  ammonia  the  water  of  the 
cellulose  solution  may  be  evaporated  either  in 
part  or  totally. 

The  dry  or  wet  gaseous  ammonia  which  is  re- 
moved from  the  textile  material  may  be  collected 
either  by  increased  pressure  or  by  suitable  wash- 
ing liquids  for  instance  water  or  sulphuric  acid, 
or  by  adsorbents  for  instance  activated  carbon. 
25  The  ammonia  can  easily  be  reused  as  condensate 
or  aqueous  solution,  or  by  heating  the  adsorbate, 
or,  in  the  case  of  acids  as  washing  liquids,  by  de- 
composing the  formed  ammonia  salt  by  suitable 
substances  for  instanec  caustic  alkali  or  alkaline 
30  earths. 

After  the  ammonia  has  been  removed  from 
the  textile  material,  the  decopperising  step  takes 
place.  Inorganic  or  organic  acids  or  acid  salts 
of  low  concentration  can  be  used,  for  instance 
sulphuric,  hydrochloric,  formic  or  acetic  acid. 
Since  the  textile  material  is  practically  free  from 
ammonia,  aqueous  solutions  from  1  to  2  percent 
of  acid  are  sufficient  to  dissolve  the  copper.  After 
exhaustion  the  decopperising  liquid  may  be  treat- 
40  ed  to  recover  the  copper.  The  dilute  liquid  may 
be  concentrated  preferably  after  neutralisation, 
and  a  copper  salt  is  obtained  by  crystallization. 
Further  methods  consist  in  recovering  the  copper 
in  metallic  form  either  by  electrolysis  or  by  ce  - 
45  mentation  (addition  of  metallic  iron) . 

The  preferred  method,  however,  consists  in 
adding  alkaline  substances  for  instance  caustic  or 
carbonic  alkali  or  both  in  a  sufficient  amount  to 
precipitate  the  copper  as  basic  salt  or  hydroxide, 
50  which  readily  can  be  reused  for  the  preparation 
of  a  new  bulk  of  cellulose  solution. 

The  textile  material  freed  from  copper  is  neu- 
tralised, washed  and  finally  dried. 
The  effect  is,  in  the  case  of  fabrics,  a  better 
55  grip,  in  the  case  of  yarns  a  perfect  size,  and  par- 
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ticularly  in  the  case  of  fibre  flocks  a  considerable 
increase  in  weight  which  amounts  up  to  14  per- 
cent. 

According  to  the  invention  a  perfect  and  sep- 
arate recovery  of  the  chemical  substances  used  in 
the  process  is  secured.  The  ammonia  can  be  re- 
covered without  losses  and  in  a  form  which  can 
readily  be  reused,  and  the  decopperising  liquid 
remains  free  from  ammonia.  The  copper  can 
easily  be  regained  from  the  decopperising  liquid 
as  basic  salt  or  hydroxide  which  are  suitable  for 
the  preparation  of  the  cellulose  solution.  A  fur- 
ther advantage  consists  in  that  the  decopperising 
liquid  can  be  weaker  than  before  since  the  tex- 
tile material  to  be  decopperised  is  substantially 
free  from  ammonia,  which  otherwise  consumes  a 
part  of  the  acid.  This  is  a  distinct  advantage 
particularly  in  the  case  of  a  continuous  process 
of  sizing  warp  threads  or  finishing  fabrics  since 
the  decopperising  liquid  remains  efficacious  for  a 
longer  period. 

The  cuprammonium  cellulose  solution  is,  as 
previously  mentioned,  a  saturated  one,  and  is 
preferably  of  low  viscosity,  approximately  like 
machine  oil.  This  viscosity  can  be  obtained  by 
an  additional  amount  of  ammonia  in  comparison 
to  that  amount  which  is  commonly  used  in  spin- 
ning solutions.  Further  methods  for  decreasing 
the  viscosity  consist  in  reducing  the  cellulose  con- 
centration to  about  2  to  6  percent,  calculated  to 
air-dry  cellulose,  or  by  avoiding  addition  of  neu- 
tral salts  to  the  solution  or  formation  of  same  in 
the  solution,  or  by  employing  a  plurality  or  all  of 
these  means. 

In  applying  the  cellulose  solution  to  the  textile 
material  it  is  advisable  to  remove  the  excess  solu- 
tion from  the  impregnated  material  by  mechani- 
cal means  for  instance  soaking,  centrifuging, 
squeezing  or  the  like.  This  treatment  is  of  par- 
ticular importance  in  the  case  of  flocks  which 
should  not  stick  together  after  the  treatment. 

The  removal  of  the  copper  must  not  neces- 
sarily be  carried  out  in  the  same  form  of  textile 
material  which  previously  had  been  impregnated 
with  the  solution. 

In  certain  cases  it  may  be  advantageous  to  car- 
ry out  a  textile  operation  with  the  impregnated 
textile  material  after  the  same  has  been  freed 
from  ammonia  and  dried  but  before  the  removal 
of  the  copper,  and  to  decopperise  the  material 
after  that  textile  operation.  Thus,  for  instance, 
dry  copper-containing  blue  threads  may  be  woven 
to  a  fabric  which  is  afterwards  decopperised. 
The  blue  copper-containing  threads  are  particu- 
larly suitable  for  textile  operations,  and  can  be 
stored  as  long  as  desired.  Their  elasticity  is  ex- 
cellent. 

Example  1 

A  suitable  vessel  provided  with  stirring  or 
kneading  arms  is  filled  with  cotton  flock  and 
with  an  easily  fluid  copperoxide  ammonia  solu- 
tion having  a  content  of  about  3%  cellulose.  The 


amount  of  the  solution  is  about  twenty  times 
much  as  the  weight  of  the  fibre.   The  content  of 
the  vessel  is  thoroughly  agitated  during  half  an 
hour.   The  content  of  the  vessel  is  then  centri- 

.>  fuged  to  remove  the  excess  of  the  solution,  and 
afterwards  treated  with  steam  until  the  am- 
monia is  substantially  evaporated.  Instead  of 
this  treatment,  the  fibrous  mass  after  being  freed 
from  the  excess  of  the  cellulose  solution  Is 

10  brought  in  another  closed  vessel  and  subjected 
therein  to  suction. 

The  blue  fibrous  mass  is  then  decopperised  ry 
sulphuric  acid  of  a  concentration  of  1  to  2  pei- 
cent,  neutralised,  washed  and  finally  dried;  thp 

i  g  flock  is  now  ready  for  use  in  the  carding -process 
When  flocks  of  artificial  fibres  consisting  of  re- 
generated cellulose  are  treated  in  the  same  man- 
ner, the  fibres  get  rid  of  their  limp  touch,  further- 
more their  spinning  qualities  are  considerably  im- 

20  proved. 

Example  2 

A  large  number  of  warp  threads  consisting  of 
natural  or  of  regenerated  cellulose  or  of  both  are 
drawn  off  from  a  warp  beam  or  a  number  of  such 

15  beams  and  impregnated  or  coated  by  a  cupram- 
monium cellulose  solution,  preferably  of  some- 
what higher  viscosity  than  that  according  to  Ex- 
ample 1.  The  excess  of  the  solution  is  removed 
by  a  wiper  or  scraper  made  of  rubber;  the  threads 

30  travel  along  to  a  heat  source  for  instance  around 
a  steamheated  rotatable  drum  or  through  a 
chamber  which  may  be  provided  with  heating  ele- 
ments or  through  which  passes  a  heated  gas  or 
air.    The  threads  freed  from  ammonia  are  then 

35  guided  through  a  bath  consisting  of  dilute  sul- 
phuric acid  of  three  percent,  squeezed,  neutralised, 
washed  and  finally  dried  on  a  heated  drum  or  in 
another  drying  chamber  of  the  same  kind  as 
mentioned  before.    Finally,  the  dried  threads  are 

JO  wound  on  a  warp  beam.  The  process  is  carried 
out  continuously. 

According  to  a  modification  of  this  method  the 
action  of  the  heat  on  the  freshly  impregnated 
threads  is  continued  until  they  are  dry,  and  the 

.  5  blue  threads  are  immediately  wound  on  the  warp 
beam.  The  decopperisation  takes  place  in  the 
woven  fabric. 

Example  3 

50  A  fabric  made  from  cotton  yarn  or  from  artifi- 
cial fibres  of  regenerated  cellulose  or  from  both 
is  treated  in  a  similar  manner  as  the  warp 
threads  according  to  Example  2.  The  effect  of 
the  treatment  consists  in  a  better  appearance  and 

55  a  better  grip. 

Instead  of  evaporating  the  ammonia  by  heat, 
steam  may  be  employed  in  a  closed  chamber  to 
evaporate  the  ammonia  and  carry  it  away  to  a 
receptacle  in  which  aqueous  ammonia  is  con- 

60  densed  either  by  cold  or  by  pressure  or  by  both. 
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The  present  invention  relates  to  a  cylindrical 
rotary  slide  valve  for  the  valve  gear  of  steam  en- 
gines, compressors,  expansion  engines,  and  inter- 
nal combustion  engines. 

The  familiar  types  of  cylindrical  rotary  slide 
valves  are  either  fitted  into  a  borehole  in  the  cyl- 
inder cover  or  the  cylinder  block,  or  are  pressed 
yieldingly  on  the  cylinder  head  by  means  of  a 
movable  cylinder  cover.  The  former  method  is 
the  cause  of  a  great  deal  of  trouble  in  operation, 
because  it  is  impossible  to  secure  a  fit  that  will  be 
equally  tight  whether  the  cylinder  is  hot  or  cold. 
By  the  latter  method  the  cylinder  cover  is  sub- 
jected to  a  pressure  approximately  equal  to  that 
exerted  on  the  piston,  so  that  a  considerable  sur- 
face load  is  exerted  on  a  rotary  slide  valve  de- 
signed as  a  plain  friction  bearing. 

The  aim  of  the  present  invention  is  to  avoid  the 
drawbacks  inherent  in  these  two  designs,  while 
retaining  the  merits  of  each. 

For  that  purpose  a  fixed  cylinder  cover  with  a 
port  opening  of  approximately  the  same  size  as 
that  of  the  valve  gear  section  absorbs  about  60 
to  80  per  cent  of  the  gas  pressure,  while  a  slipper 
is  pressed  on  the  rotary  roller  by  means  of  a 
spring  with  a  sealing  pressure  of  about  2  to  5 
kg/cm2  and  determines  the  timing  of  the  valve 
gear  by  means  of  the  slot  therein.  The  fixed  cyl- 
inder cover  and  the  movable  slipper  are  protected 
against  passage  of  the  medium  working  in  the 
cylinder,  which  may  be  steam,  or  compressed  air, 
or  combustion  gases,  by  means  of  a  presealing  de- 
vice which  consists  of  a  piston  ring  or  a  packing, 
and  a  ^ft  or  elastic  main  sealing  device,  for  ex- 
ample, a  material  which  should  be  soft  or  as 
tough  as  possible,  such  as  deep  drawing  sheet 
steel,  special  deep-drawing  sheet  steel,  soft  brass, 
soft  bronze,  aluminum,  asbestos-metal  fabric,  or 
the  like.  The  result  is  twofold:  firstly,  only  a 
small  fraction  of  the  gas  pressure  is  transmitted 
to  the  slide  valve  roller,  just  as  is  the  case  when 
the  slide  valve  is  fitted  into  a  borehole,  and  sec- 
ndly,  sealing  is  effected  both  in  the  cold  and  in 

ie  hot  state  by  means  of  the  pressure  exerted  by 
the  spring  on  the  slipper,  as  occurs  when  a  rotary 
slide  valve  is  fitted  with  a  movable  cylinder  cover. 

The  following  three  examples  are  intended  to 


illustrate  the  nature  of  this  invention  and  the 
way  in  which  it  may  be  carried  into  practical  ef- 
fect, but  the  invention  is  not  confined  to  these 
examples. 

5  Fig.  1  shows  the  cylinder  head  2  on  the  cylinder 
block  I .  The  valve  gear  roller  3  rotates  in  the  said 
cylinder  head  2  and  is  provided  with  the  necessary 
port  openings,  one  of  which,  the  passage  4,  can  be 
seen  in  the  figure.  The  slipper  6,  which  has  the 
10  valve  gear  section  7,  is  pressed  by  means  of  the 
spring  5  on  the  said  roller  3,  whereby  it  is  con- 
stantly in  touch  both  with  the  saifl  slipper  as  well 
as  with  the  cylinder  head.  The  fixed  cylinder 
cover  8  is  pressed  gas-tight  by  means  of  the  head 
15  on  the  cylinder  block,  for  which  purpose  the  fa- 
miliar type  of  cylinder  head  packings  may  be  used. 
A  pre-sealing  device  9,  which  consists  of  a  pack- 
ing or  a  ring  of  graphite,  carbon,  or  metal,  is 
fitted  in  the  said  fixed  cylinder  cover  8.  Approxi- 
20  mately  75  per  cent  of  the  pressure  is  absorbed 
by  the  said  pre-sealing  device,  so  that  the  change 
of  pressure  between  the  said  presealing  device  and 
the  main  sealing  device  amounts  to  less  than  25 
per  cent  of  the  change  of  pressure  of  the  working 
25  cylinder.  The  main  sealing  device  1 0  is  composed 
of  a  soft  or  elastic  material  and  can  yield  to  the 
corresponding  extent  when  the  valve  gear  roller 
increases  in  size  as  it  heats  up  and  the  slipper 
moves  towards  the  cylinder  cover.  The  charac- 
30  teristic  of  the  said  spring  5  is  of  such  a  nature  that 
the  pressure  exerted  is  barely  measurable  in  view 
of  the  short  distance  traversed  by  the  spring. 

According  to  the  design  illustrated  in  Fig.  2, 
the  fixed  cylinder  cover  is  united  with  the  cylin- 
der block.  The  various  parts  are  numbered  in  the 
same  way  as  in  Fig.  1. 

According  to  the  design  shown  in  Fig.  3,  the 
fixed  cylinder  cover  is  united  with  the  cylinder 
head  which  consists  of  the  two  parts  2  and  2'  for 
convenience  of  assembly.  The  main  sealing  de- 
vice 10  of  this  design  is  pressed  by  means  of  a 
nut  8'  on  the  part  of  the  cylinder  head  that  forms 
the  fixed  cylinder  cover  and  by  means  of  the  nut 
6'  on  the  movable  slipper.  The  other  parts  are 
numbered  to  correspond  with  Fig.  1. 

CHRISTIAN  WILHELM  PAUL  HEYLANDT. 
RUDOLF  MEWES. 
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My  present  invention  relates  to  carbohydrate 
solutions  and  more  particularly  to  the  change  in 
viscosity  of  such  solutions. 

It  is  an  object  of  my  invention  to  provide  a 
process  for  increasing  the  viscosity  of  aqueous  g 
carbohydrate  solutions. 

Another  object  is  the  provision  of  a  process 
for  increasing  the  viscosity  of  organic  carbohy- 
drate solutions  containing  water. 

Further  objects  of  my  invention  will  become  10 
apparent  from  the  following  description. 

I  have  found  that  the  viscosity  of  solutions 
containing  carbohydrates  or  derivatives  thereof 
such  as  glucose,  dextrine,  starch  (arrow  root),  or 
derivatives  of  cellulose  can  be  increased  by  add-  i  ■> 
ing  compounds  having  a  substantive  character. 
It  is  noted  that  solutions  containing  only  these 
compounds  in  amounts  as  used  according  to  the 
invention  do  not  possess  a  perceptible  viscosity 
compared  with  the  increase  of  viscosity  which  20 
they  effect. 

The  change  in  viscosity  does  not  depend  only 
on  the  nature  of  the  added  substance  but  on 
that  of  the  substratum.  It  has  been  found  that 
the  viscosity  of  substances  which  are  very  viscous  2.5 
is  effected  more  appreciably  than  the  viscosity  of 
compounds  which  yield  weakly  viscous  solutions 
as,  for  instance,  sugar  and  dextrine.  If,  however, 
concentrated  solutions  of  the  latter  compounds 
are  used  the  reached  increase  of  viscosity  can  al-  30 
ready  be  distinguished  with  the  naked  eye.  Solu- 
tions of  high-viscous  derivatives  of  cellulose  such 
as  methylcellulose  or  hydroxyalkylcellulose  can 
even  be  converted  into  solid  jellies  by  adding  sub- 
stantive substances. 

Attempts  have  shown  that  the  efficiency  of  the 
added  substances  is  decreased  if  electrolytes  are 
present.  It  is  therefore  advantageous  to  use  so- 
lutions containing  at  most  a  small  amount  of  elec- 
trolytes. 40 

All  known  substantive  compounds  can  be  used 
in  the  process  of  the  present  invention.  Color- 
less or  nearly  colorless  compounds  are  especially 
valuable.  Aqueous  solutions  containing  medium  - 
viscous  or  high-viscous  methylcelluloses  or  hy-  4.~> 
droxy-alkylcelluloses  are  preferably  suitable  for 
testing  a  compound  for  efficiency  in  the  sense  of 
my  present  process,  as  they  are  intensely  affected 
by  substantive  compounds. 

The  following  substantive  compounds  are  es-  50 
pecially  suitable: 

o-Hydroxy-carboxylic  acid  amides  as,  for  in- 
stance, hydroxynaphthoic  acid  alkylamides  and 
hydroxynaphthoic  acid  arylamides  such  as  2,3- 
hydroxynaphthoic  acid  diphenylamide,  6-ethoxy-  65 


2,3 -hydroxy-naphthoic  acid-p-nitrophenylamide, 
bis-(2,3-hydroxynaphthoyl)  -p-phenylenediamine, 
bis-(2,3-hydroxynaphthoyl)  -dianisidine,  bis- (2,3- 
hydroxynaphthoyl)  -diaminostilbene,  bis-(l,2-hy- 
droxynaphthoyl) -benzidine,  arylides  of  7-hy- 
droxynaphthalene-l-carboxylic  acid,  furthermore 
derivatives  of  salicyclic  acid  such  as  arylides  of 
2-hydroxydiphenyl-3-carboxylic  acid,  5-phenyl- 
salicoyl-acetone,  amides  of  2-hydroxy-anthra- 
cene-3-carboxylic  acid,  hydroxycarbazole  carbox- 
ylic  acids,  hydroxy-naphthocarbazole  carboxylic 
acids  and  hydrogenated  products  thereof,  di- 
phenyleneoxide  hydroxycarboxylic  acids,  diphen- 
ylene-sulfide  hydroxycarboxylic  acids,  3-hydroxy- 
diphenyl-aminocarboxylic  acid,  hydroxychrysene 
carboxylic  acid,  hydroxyfluorene  carboxylic  acid, 
hydroxyphenanthrene  carboxylic  acid  and  hy- 
droxynaphthazone,  hydroxytriazoles  and  similar 
heterocyclic  compounds. 

Moreover,  colorless  compounds  are  valuable 
which  contain  especial  groups  capable  of  render- 
ing the  compound  substantive.  Such  groups  are 
often  described  as  constituents  of  azo  dyestuffs 
(confer,  for  instance,  "Kolloidchemische  Beihefte, 
vol.  34,  p.  218;  1931").  Compounds  of  this  kind 
are  also  employed  as  diazo-  or  coupling  compo- 
nents for  forming  dyestuff  with  the  fiber  as  de- 
scribed in  many  patent  specifications.  Groups 
adapted  to  render  substances  substantive  are,  for 
instance,  derived  from  the  following  compounds: 

Benzidine  and  derivatives  thereof,  diamino- 
fluorene,  diamino-diphenyleneoxide,  diamino- 
diphenylenesulfide,  diamino°carbazole,  1,4-  and 
l,5-naphthylenediamines,diaminodiphenylamine, 
diaminostilbene,  diaminodiphenylurea,  diamino- 
diphenylthiourea,  compounds  which  contain  sev- 
eral groups  of  aminobenzoyl  or  several  similar 
groups.  Furthermore,  substances  are  suitable 
which  contain  the  group  of  aminonaphthol  or  de- 
rivatives thereof  as,  for  instance,  2-amino-5- 
naphthol-7-sulfo  acid,  l-amino-5-naphthol-7- 
sulfo  acid  and  derivatives  thereof,  for  instance 
alkyl-,  phenyl-,  benzoyl-,  aminobenzoyl-,  amino- 
benzoyl  -  aminobenzoyl  -  compounds  and  ureas 
thereof.  Moreover,  the  arylides  of  acetoacetic 
acid,  cyanacetic  acid,  oxalacetic  acid,  acetone- 
dicarboxylic  acid,  benzoylacetic  acid,  tere- 
phthalacetic  acid,  naphthoylacetic  acid,  hydroxy- 
naphoylacetic  acid  and  similar  compounds  are 
substantive.  Of  the  heterocyclic  rings  which 
render  compounds  substantive  the  following 
rings  are  for  instance  suitable:  thiazole,  triazole 
and  imidazole  rings.  Compounds  with  such  rings 
are,  for  instance,  dehydrothiotoluidine,  the  sulfo 
acid  thereof  and  similar  compounds,  triazoles 
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and  imidazoles  of  aminonaphtholsulfo  acids 
and  1,3,5-triazine  compounds.  These  classes  of 
compounds,  for  instance,  include  products  ob- 
tained by  reacting  1  mol  of  benzidine-disulfo 
acid,  diaminostilbenedisulfo  acid  or  diaminodi-  5 
phenylureadisulfo  acid  with  two  mols  of  cyanur- 
chloride  and  subsequently  saponifying  the  chlo- 
rine atoms.  Instead  of  the  saponification  a  re- 
action with  aniline  or  other  aliphatic,  aromatic 
hydroaromatic  or  heterocyclic  amines  or  hydroxy  10 
compounds  may  also  be  carried  out,  whereupon, 
if  desired,  the  chlorine  not  reacted  is  saponified. 
The  following  compounds  are  especially  suitable: 


The  products  prepared  by  using  derivatives  of 
cellulose  are  especially  valuable.  Useful  deriva- 
tives of  cellulose  are,  for  instance,  methylcellu- 
loses,  hydroxyalkylcelluloses,  and  acetylcelluloses 
extensively  hydrolyzed  such  as  acetylcelluloses 
soluble  in  aqueous  acetone  of  40%  strength.  Of 
the  colorless  or  slightly  colored  substances  serv- 
ing to  increase  the  viscosity  those  compounds  are 
important  which  are  neither  diazotizable  nor  ca- 
pable of  coupling.  The  mixtures  or  solution  of 
the  colloids  and  added  substances  may  be  used, 
for  instance,  for  the  preparation  of  finishing  and 
sizing  products.  In  this  case  a  considerable  per- 
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wherein  R,  R',  R"  and  R'"  represent  hydroxyl 
or  a  monovalent  organic  radical,  for  instance,  of 
isoamylamine,  di-oxethylamine,  dodecylamine, 
cyclohexylamine,  aniline,  chloroaniline,  anisdine, 
p-cyclohexylaniline,  phenol,  thiophenol,  amino- 
benzthiazole  cr  aminobenzimidazole. 

The  substantive  compound  may  be  mixed  with 
the  water  before  or  after  the  addition  to  the 
water  of  the  carbohydrate.  In  the  former  in- 
stance a  very  high  speed  of  solution  is  attained. 
The  substantive  compounds  may,  moreover,  be 
added  in  the  production  of  the  colloid,  for  in- 
stance, during  its  precipitation  or  desiccation. 
Thus  products  are  obtained  which  from  the  out- 
set contain  substances  capable  of  increasing  the 
viscosity.  Similar  products  may  be  produced  by 
simply  mixing  the  components  with  one  another 
or  grinding  them  together  in  dry  condition.  The 
quantity  of  the  compound  to  be  added  is  depend- 
ent on  its  nature  and  that  of  the  colloid  as  well 
as  on  the  viscosity  desired.  Favorable  effects  are 
reached  when  the  quantity  of  the  substantive 
compound  amounts  to  2-25%  of  the  quantity  of 
the  colloid.  Besides  the  carbohydrates  above 
mentioned  other  carbohydrates  may  also  be  used, 
for  instance  fructose  or  cane  sugar. 


centage  (75%)  of  derivative  of  cellulose  is  saved 
so  that  the  costs  of  preparation  are  lower  than 
those  of  the  products  hitherto  employed  and  hav- 

40  ing  the  same  viscosity.  The  substantive  com- 
pounds may  also  serve  to  regulate  the  viscosity 
of  spinning  solutions.  Instead  of  acetone  other 
solvents  for  derivatives  of  cellulose  may  be  used, 
for  instance  dioxane. 

45.  The  more  detailed  practice  of  the  invention  is 
illustrated  by  the  following  example.  There  are 
of  course  many  forms  of  the  invention  other  than 
this  specific  embodiment. 

_(|  Example 

7.5  grams  of  medium-viscous  tylose  are  dis- 
solved in  900  cc.  of  water.    To  this  mixture  a 
solution  is  added  which  consists  of  100  cc.  of 
water  and  1.5  grams  of  a  compound  correspond  - 
55  ing  to  the  following  formula: 
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wherein  R  and  R"  are  the  radical  of  aniline  and 
R'  and  R'"  hydroxyl.  A  sizing  product  is  thus 
obtained  which  is  of  a  property  similar  to  that 
of  a  product  made  in  usual  manner  from  23 
grams  of  tylose  and  1000  cc.  of  water. 
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This  invention  relates  to  an  elastically  disten- 
sible composite  material  which  is  pervious  to  air, 
and  which  consists  of  one  or  more  plies  of  dis- 
tensible textile  fabric  such  as  stockinette  and 
the  like,  and  at  least  one  layer  of  foraminous 
elastic  material  such  as  rubber  or  its  equivalents. 

Composite  sheet  materials  have  already  become 
known  which  consist  of  a  perforated  rubber  sheet 
to  both  sides  of  which  there  are  applied,  by 
means  of  layers  of  adhesives,  plies  of  distensible 
textile  fabric  such  as  stockinette.  It  has  also 
been  proposed  to  stick  together  textile  material 
and  a  rubber  sheet  and  then  to  perforate  the 
composite  sheet  material  thus  formed.  This 
however  involves  mechanically  damaging  the  tex- 
tile fabric  used  and  destroying  the  character  of 
the  textile  surface.  Further,  it  is  known  to  work 
up  textile-covered  rubber  threads  into  fabrics, 
but  the  manufacturing  of  such  products  is  cum- 
brous and  expensive. 

The  products  according  to  the  present  inven- 
tion are  distinguishable  from  known  products  of 
a  similar  nature  by  the  fact  that  the  textile  fab- 
ric is  firmly  attached,  at  least  on  one  side,  to 
a  coherent  system  of  press-molded  rib-like  ele- 
ments of  suitable  breadth  and  height  made  of 
elastic  material  (such  as  rubber)  in  which  the 
apertures  between  these  elements  are  of  such 
size  that  there  are  at  least  one  hundred  thereof 
to  the  square  inch.  The  height  and  cross-section 
of  the  webs  of  the  elastic  material  are  deter- 
mined by  the  desired  resistance  of  the  finished 
material  to  distension;  in  order  to  attain  the 
powerful  elasticity  required  for  example  in  ortho- 
paedic corsets  and  the  like  it  is  necessary  for 
the  webs  to  be  1  mm.  and  more  in  height.  The 
term  "elastic  material"  as  here  used  is  to  be  un- 
derstood to  mean  any  material  or  composition  of 
matter  having  the  property  of  elasticity  and  ca- 
pable of  conversion  from  a  deformable  into  a  more 
or  less  permanently  elastic  state.  The  process 
serving  for  this  conversion  will  hereinafter  be 
termed  "vu'canization",  although  it  is  to  be  un- 
derstood that  this  term  is  not  to  be  considered 
as  limited  in  scope  to  the  processes  and  means 
now  commonly  employed  in  connection  with  rub- 
ber alone. 

The  breadth  of  the  rib-like  webs  of  the  layer 
of  elastic  material  employed  depends  ii  any  par- 
ticular instance  on  the  shape  and  number  of  the 
apertures  and/or  on  the  pattern  adopted  there- 
for. These  webs  should,  however,  be  kept  as  nar- 
row as  possible,  since  wide  webs  not  only  detract 
from  the  ventilating  properties  of  the  composite 
material  according  to  the  invention,  but  also  re- 
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duce  its  suitability  for  taking  stitches  when  sewn 
in  a  sewing  machine. 

The  uncovered  surface  of  the  textile  fabric  used 
should  be  as  large  as  possible,  and  should  prefer- 
ably amount  in  all  to  at  least  50%  of  the  entire 
surface. 

The  webs  formed  from  the  elastic  material  by 
pressure  molding  should  preferably  take  the  form 
of  a  repeat  pattern  structure,  and  thus  contribute 
at  the  same  time  to  the  formation  of  a  superficial 
pattern  or  texture  on  the  finished  product  of 
the  invention. 

The  decorative  effect  can  also  be  enhanced  by 
making  the  layer  of  elastic  material  of  a  color 
different  from  that  of  the  textile  fabric  backing. 

In  order  to  increase  the  decorative  effect  of 
the  system  of  rib-like  webs,  the  surface  of  the 
layer  of  elastic  material  furthest  removed  from 
the  textile  fabric  can  be  provided  with  ornamental 
devices,  impressions,  grooves,  points,  and  the  like. 

If  it  is  desired  that  both  sides  of  the  composite 
sheet  material  shall  present  the  appearance  of 
textile  fabric,  a  further  ply  of  textile  fabric  can 
be  applied  to  the  uncovered  side  of  the  layer  of 
elastic  material. 

To  obtain  firmer  adherence  in  the  case  of  cer- 
tain textile  fabrics  the  textile  fabric  used  may 
be  preliminarily  treated  with  a  suitable  solution 
of  elastic  material,  care  being  taken  to  prevent 
the  holes  between  the  stitches  from  becoming 
clogged.  The  employment  of  this  expedient  be- 
comes seldom  necessary  however. 

The  manufacturing  of  the  product  according 
to  the  present  invention  is  preferably  carried  out 
by  forming  the  webs  from  the  elastic  material 
used,  and  uniting  the  same  to  the  textile  fabric 
in  a  single  working  stage. 

The  material  according  to  the  invention  is 
manufactured  by  compressing  together  alternate 
sheets  of  distensible  textile  fabric  and  elastic  ma- 
terial (such  as  rubber)  in  a  deformable  state,  that 
is  to  say  at  least  one  of  each  such  sheets,  in  a 
preheated  molding  device  the  die  member  of 
which  is  suitably  profiled  to  form  the  desired  fine 
rib-like  webs  and  intervening  apertures  in  the  re- 
sulting composite  sheet  material.  This  operation 
also  serves  normally  to  effect  the  uniting  of  the 
layer  of  elastic  material  to  the  textile  fabric  ply, 
and  its  duration  is  determined  by  the  require- 
ment of  effecting  these  two  purposes,  namely  the 
molding  of  the  webs  and  the  satisfactory  combin- 
ing of  the  layer  of  elastic  material  with  the  tex- 
tile fabric  ply.  The  vulcanization  of  the  elastic 
material  can  be  effected  either  simultaneously 
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with  the  molding  operation   or  subsequently 
thereto. 

In  order  to  obtain  continuous  working,  the  said 
molding  device  is  preferably  made  with  the  press- 
ing members  in  the  form  of  rolls.  In  this  case  a  r, 
profiled  roll  serves  as  the  die,  and  a  counter  roll 
as  the  platen  of  the  device,  and  the  textile  fabric 
ply  and  the  sheet  of  elastic  material  (such  as 
rubber)  are  passed  together  between  these  heated 
rolls.  The  speed  of  rotation  of  these  rolls  should  10 
be  so  determined  that  time  is  allowed  for  the 
formation  of  the  webs,  for  their  attachment  to 
the  textile  fabric  backing,  and  also  if  desired  for 
vulcanization,  in  a  single  uninterrupted  working 
operation.  It  will  be  clear  that  it  is  equally  pos-  15 
sible  in  accordance  with  the  invention  to  produce 
composite  sheet  material  consisting  of  a  layer  of 
elastic  material  with  a  covering  ply  of  textile  fab- 
ric on  each  side  or  of  say  two  layers  of  elastic 
material  with  one  intervening  ply  of  textile  fabric.  •_'<» 

Particularly  valuable  products  in  accordance 
with  the  invention  are  those  consisting  of  a  ge- 
ometrical system  of  intersecting  rib-like  webs  of 
the  elastic  material  used  and  at  least  one  ply  of 
distensible  textile  fabric,  and  in  which  at  least  gg 
some  of  the  threads  of  the  textile  fabric  are 
intermingled  with  the  webs  of  the  elastic  ma- 
terial. These  new  products  are  distinguishable 
from  others  of  a  similar  nature  by  the  fact  that 
the  intermingled  threads  of  the  textile  fabric,  or  :;o 
at  least  a  part  thereof,  become  adapted  to  the 
shape  of  or  enter  into  the  structure  of  the  webs 
of  elastic  material  constituting  the  said  geometri- 
cal system. 

These  particularly  valuable  and  distinctive  r,.> 
products  can  be  produced  in  a  simple  manner 
in  a  single  working  operation  by  subjecting  the 
sheet  of  elastic  material  in  a  deformable  state 
placed  upon  or  between  a  ply  or  plies  of  distensi- 
ble textile  fabric  to  a  pressure  molding  opera-  10 
tion  using  pressing  implements  or  dies  having 
pointedly  tapered  ends  for  instance  of  pyramidal 
or  conical  shape.  It  has  transpired  that  the  plies 
of  textile  fabric  are  in  no  way  damaged  by  such 
implements,  and  that  the  threads  merely  become  43 
laterally  displaced  and  rearranged  by  the  tapered 
entering  ends  of  the  die  elements.  This  applies 
more  particularly  in  the  case  of  the  upper  ply  cf 
textile  fabric  facing  the  molding  implement  or 
die.  In  this  manner  there  is  obtained  in  the  first  50 
place  very  much  improved  ventilation,  and  in  the 
second  place  there  is  obtained  a  novel  and  dis- 
tinctive type  of  surface  texture  which  can  no 
longer  be  designated  as  being  that  of  a  regular 
textile  body,  since  in  it  the  threads  of  the  textile  55 
fabric  and  the  molded  webs  of  the  intermediate 
layer  of  elastic  material  are  intimately  combined 
and  intermingled.  The  majority  of  the  threads 
of  the  superposed  ply  of  textile  fabric  thus  under- 
go rearrangement,  with  the  result  that  a  product  60 
is  obtained  which  is  entirely  different  in  character 
from  that  obtained  by  merely  sticking  a  layer 
of  elastic  material  on  to  textile  fabric.  The  tex- 
tile threads  thus  become  for  the  greater  part  em- 
bedded in  the  elastic  material,  are  nevertheless  65 


elastic,  but  on  the  other  hand  can  no  longer  be- 
come displaced  relatively  to  each  other;  thus  in 
the  described  manner  there  is  obtained  in  a  single 
working  operation  a  gauze-like  product  in  which 
a  distensible  textile  fabric  and  elastic  material 
are  combined  to  form  a  uniform  whole.  A  pre- 
ferred arrangement  is  also  that  in  which  a  layer 
of  elastic  material  is  located  between  two  plies  of 
textile  fabric.  The  under  ply  of  textile  fabric 
which  comes  in  contact  with  the  platen  portion 
of  the  pressure  molding  device  remains  unaf- 
fected in  appearance  or  structure  and  merely  be- 
comes attached  to  the  intermediate  layer  of  elas- 
tic material.  If  desired,  the  pressure  molding  can 
also  be  effected  from  both  sides  simultaneously, 
and  in  this  case  a  product  of  altered  appearance 
is  obtained;  it  is  also  possible  to  employ  more 
than  two  plies  of  textile  fabric  with  an  inter- 
mediate layer  of  elastic  material  between  each 
pair  thereof,  and  to  treat  the  same  in  the  de- 
scribed manner,  the  pressure  molding  being  ef- 
fected from  one  or  from  both  sides.  It  is  par- 
ticularly advantageous  in  this  connection  to  em- 
ploy molding  implements  of  the  described  nature 
in  the  form  of  rolls,  which  permit  of  the  pro- 
duction of  the  new  composite  material  in  a  simple 
manner,  in  a  continuous  sheet,  and  in  a  single 
working  operation,  and  which  permit  of  effecting 
vulcanization  either  simultaneously  with  or  im- 
mediately subsequent  to  the  molding  process. 
The  number  and  size  of  the  apertures  left  between 
the  webs  of  the  elastic  material  may  vary  ac- 
cording to  the  purpose  for  which  the  finished 
composite  material  is  to  be  used,  but  the  finished 
material  has  at  least  100  such  apertures  per 
square  inch. 

One  of  the  outstanding  technical  advantages 
of  the  new  products  according  to  the  present  in- 
vention over  other  known  products  is  their  ad- 
mirable suitability  for  direct  sewing. 

In  the  accompanying  drawings,  which  form 
part  of  this  specification.  Figs.  1  to  4  shew  on  an 
enlarged  scale  several  examples  of  designs  for 
the  system  of  webs  of  the  elastic  material  in  a 
product  according  to  the  invention  composed  of 
a  ply  of  textile  fabric  and  a  layer  of  elastic 
material,  in  plan  view.  Figs.  5  and  6  show  on  an 
enlarged  scale  cross-sections  of  types  of  the  com- 
posite sheet  material  according  to  the  invention 
in  which  the  textile  threads  are  partly  inter- 
mingled with  the  elastic  material.  The  textile 
threads  are  in  this  case  partly  ••intermolded" 
more  or  less  indiscriminately  in  and  with  the 
regular  webs  formed  from  the  elastic  material. 

In  the  figures  of  the  drawings,  a  denotes  the 
layer  of  elastic  material  formed  of  intersecting 
rib-like  webs,  and  b  the  ply  of  textile  fabric,  while 
b'  denotes  points  at  which  textile  threads  are 
intermolded  with  the  layer  of  elastic  material, 
c  denotes  the  under  or  backing  layer  of  textile 
fabric,  and  C  certain  points  at  which  threads  per- 
taining to  this  ply  are  intermolded  with  the  webs 
of  the  layer  of  elastic  material. 
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It  is  known  that  many  substances  in  aqueous 
solution  are  highly  subject  to  oxidations;  so,  for 
instance,  solutions  of  sodium  salicylate  are  soon 
reddish  coloured,  and,  when  in  presence  of  bi- 
carbonate of  sodium,  even  in  some  days  violet.  5 

Solutions  of  ascorbic  acid,  adrenaline,  apo- 
morphine,  and  many  other  substances  are  also 
readily  oxidated  in  aqueous  medium;  under 
these  circumstances  solutions  of  adrenaline  be- 
come red  coloured,  solutions  of  apomorphine  be-  10 
come  green  coloured.  Mixtures  of  adrenaline 
and  p-aminobenzoyldiethylamino-ethanol  be- 
come, when  stored,  yellow.  All  the  oxidations 
mentioned  take  already  place  at  common  tem- 
perature; by  heating  these  oxidations  are  con-  15 
siderably  accelerated. 

As  further  examples  of  these  phenomena  of 
oxidation,  which  are  particularly  extremely  detri- 
mental for  the  pharmacy,  may  be  mentioned  the 
following.  20 

Solutions  of  ferrochloride  are,  when  stored, 
soon  oxidated  under  forming  of  basic  ferrisalts, 
which  are  not  only  undesired  for  their  etching 
properties,  but  also  worthless  as  therapeuticum 
by  secondary  anaemia  and  chlorosis.  Also  many  25 
alcaloides  in  dissolved  state  endure  similar  oxi- 
dations (quinine,  morphine,  emetine) .  Known  is, 
for  instance,  the  green  colouring  of  a  mixture  of 
quinine-hydrochloride  and  ethylurethane  after 
having  been  stored  for  some  time.  30 

In  literature  several  means  have  been  indi- 
cated to  avoid  such  undesired  oxidations.  Partly 
these  means  are  not  inconceivable,  seen  from  a 
medical  point  of  view,  such  as,  for  instance,  the 
addition  of  small  quantities  of  sulphurous  acid  35 
or  potassium  metabisulphite,  partly  they  have 
appeared  to  be  insufficient.  The  best  means 
known  up  till  now  is  the  addition  of  small  quan- 
tities of  ascorbic  acid.  The  objection  thereof, 
however,  is  that  the  same  itself  is  readily  oxi-  40 
dated  and  looses  its  protecting  working.  It  is 
true  that  it  is  possible  to  take  measures  to  avoid 
this,  such  as  the  choice  of  the  right  pH  and 
the  use  of  double  distilled  water;  a  solution  of 
the  above  mentioned  objections  satisfactory  in  45 
all  respects,  however,  has  up  till  now  not  been 
obtained  yet. 

It  has  been  found  now  that  durable  aqueous 
solutions  of  more  or  less  oxidable  substances 
can  be  prepared  by  taking  care  for  the  presence  50 
of  hydrocyanic  acid,  resp.  of  a  substance  split- 
ting off  hydrocyanic  acid,  or  of  a  mixture  of 
such  substances.  For  this  purpose  cherry-laurel- 
water,  which  is  often  used  in  medicine  and  which 
can  split  off  0.1%  of  HCN,  is  very  suitable.  The  55 
quantity  of  these  substances  required  for  the  pro- 
tection again  oxidations,  is  so  small,  that  the 
substances  in  themselves  have  not  an  pharmaco- 


logical effect  and  in  consequence  thereof  no  ob- 
jections can  be  raised  against  the  addition  of 
these  substances.  With  good  result  also  water 
of  bitter  almonds  may  be  used. 

Further  it  has  appeared,  that  in  many  cases 
it  is  possible  to  increase  the  effect  of  the  pro- 
tecting working  of  ascorbic  acid  by  addition  of 
small  quantities  of  a  liquid  containing  HCN. 

A  further  advantage  of  the  present  invention 
is,  that  the  pH  of  the  solutions  can  be  increased 
and  in  this  way  for  instance  neutral  durable 
solutions  can  be  prepared  as  injection  liquids. 
It  appears  that  the  protecting  effect  does  not 
only  consist  in  vitro,  but  also  in  vivo,  so  that  in 
this  way  it  is  possible  to  bring  substances,  such 
as  hormones,  ferments,  etc.  into  the  organism 
in  enterale  way,  which  substances,  would  they 
be  applied  in  this  way,  would  be  decomposed  be- 
fore they  would  have  reached  their  place  of 
action. 

At  hand  of  some  examples  the  invention  may 
be  further  explained. 

Example  I 

1  cm3  Aqua  Laurocerasi  Ph.  Neerl.  V.  cherry- 
laurel-water  is  additioned  to  a  solution  contain- 
ing 50  g.  quininehydrochloride  and  25  g.  ethyl- 
urethane pro  100  cm3.  The  liquid  is  brought, 
into  ampullae  and  after  that  sterilized  in  the 
usual  way.  While  it  appears,  that  without  addi- 
tion of  cherry-laurel-water,  such  a  liquid,  brought 
into  ampullae,  has  a  green  colour,  after  having 
been  stored  for  a  month,  which  colour  is  grad- 
ually darkening,  the  injection  liquid,  obtained 
according  to  the  invention,  was  even  after  one 
year  still  entirely  colourless. 

Example  II 

A  solution  of  20%  of  potassium  salicylate,  to 
which  solution  1%  of  cherry-laurel -water  is  ad- 
ditioned, is  heated  at  100'  C.  for  one  hour  in  a 
closed  vessel.  After  three  months  the  liquid  is 
still  entirely  colourless,  while  a  solution,  prepared 
at  the  same  time,  but  without  addition  of  cherry- 
laurel-water  and  also  heated  at  100°  C.  for  one 
hour,  is  clearly  red  coloured  after  the  said  time. 

Example  III 

It  is  possible  to  protect  solutions  of  apomor- 
phine against  oxidation  by  addition  of  2  mg 
of  ascorbic  acid  pro  cm3,  if  the  usual  precautions 
are  taken.  However,  is  one  vol  %  of  cherry- 
laurel-water  additioned,  then  it  is  possible  to 
sterilize  the  solution  at  100°  C.  without  obtain- 
ing a  green  coloured  solution.  It  has  appeared 
that  the  solution  prepared  in  this  way,  is  phar- 
macologically as  much  active  as  a  freshly  pre- 
pared and  non-sterilized  solution. 
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This  invention  relates  to  a  method  of  producing 
high  grade  twisted  metal  rods,  bars  and  the  like 
(particularly  for  concrete  reinforcing  inserts) 
which  have  uniform  strength  properties  through- 
out, the  material  being  automatically  tested  by 
the  process  of  production,  i.  e.  a  test  for  the  ma- 
terial being  combined  therewith.  Defects  in  the 
material  of  such  rods  or  the  like  become  so  clearly 
apparent  during  the  process  of  manufacture  that 
the  rods  or  the  like  may  be  easily  sorted  out. 

The  method  according  to  the  invention  con- 
sists in  that  rods,  bars,  wires  and  the  like  of  any 
desired  section,  while  being  twisted  in  the  cold 
in  known  manner  are  subjected  to  an  axial  tensile 
force  not  exceeding  the  tensile  yield  point  of  the 
material,  so  that  no  stretching  of  the  entire 
cross-section  of  the  material  occurs. 

It  is  known  to  twist  in  the  cold  square  section 
rods  with  the  aid  of  clamping  heads  maintained 
a  fixed  clamping  distance  apart.  If  such  square 
section  rods  are  twisted  with  the  aid  of  clamping 
heads  which  are  freely  movable  in  their  longi- 
tudinal direction,  they  become  shorter.  But  if 
during  the  twisting  the  clamping  distance  re- 
mains constant,  shortening  becomes  impossible, 
therefore  the  tensile  yield  point  is  exceeded  dur- 
ing the  twisting,  i.  e.  the  material  is  stretched. 

It  has  also  been  proposed  to  provide  a  method 
according  to  which  rods  are  twisted  axially  or  are 
intertwisted  and  are  simultaneously  stretched. 
During  the  twisting  the  clamping  distance  is 
maintained  constant  to  ensure  contact  through- 
out between  the  intertwisted  rods. 

Since  in  the  intertwisting  of  two  or  more  rods 
shortening  tends  to  occur,  the  material  is 
stretched  by  keeping  the  clamping  distance  con- 
stant, i.  e.  is  subjected  to  stresses  beyond  the  ten- 
sile yield  point,  as  in  the  case  of  the  square  sec- 
tion rods.  If  now,  in  addition,  the  clamping  heads 
are  moved  apart  during  the  twisting,  the  mate- 
rial is  additionally  stretched.   The  tensile  forces 


which  arise  during  the  twisting  by  the  longitu- 
dinal movement  of  the  clamping  heads  are  ac- 
cordingly so  great  that  the  material  is  subjected 
to  stresses  above  the  tensile  yield  point,  i.  e.  is 
6  stretched.  Similar  phenomena  arise  in  the  case 
of  single  rods  twisted  in  a  similar  manner. 

As  is  known,  rods  are  twisted  per  se  or  are  inter- 
twisted in  the  cold  to  increase  the  strength  of 
the  rod  material.  But  if  during  twisting  an  ad- 
10  ditional  tensile  force  in  excess  of  the  yield  point 
is  simultaneously  exerted,  i.  e.  additional  stretch- 
ing is  applied,  the  strength  properties  are  not 
improved  further;  on  the  contrary,  they  deteri- 
orate. When  rods  which  become  shorter  during 
15  twisting,  such  as  for  example  square  section  rods, 
or  a  plurality  of  intertwisted  rods,  are  twisted 
with  constant  clamping  distance,  the  magnitude 
of  the  tensile  force  thereby  applied  to  the  rods 
and  therewith  the  stretching  depend  upon  the  de. 
20  gree  of  twisting.  The  magnitude  of  the  tensile 
force  exerted  upon  the  rod  cannot  therefore  be 
selected  at  will,  stretching  will  occur  in  any  case, 
and  the  magnitude  thereof  will  depend  upon  the 
degree  of  twisting. 

As  compared  to  this,  the  essential  advantage 
of  the  present  invention  consists  in  that  the  de- 
gree of  twisting  and  the  tensile  force  exerted  upon 
the  rod  during  twisting  may  be  selected  inde- 
pendently of  one  another  and  values  may  be 
30  adopted  which  are  the  most  convenient  for  the 
material  and  size  in  question.  Thus  rods,  which 
are  shortened  during  twisting,  may  be  twisted 
under  a  tensile  force  which  is  below  the  tensile 
yield  point,  in  such  a  way  that  additional  stretch- 
35  ing  of  the  material,  i.  e.  a  deterioration  of  the 
strength  properties  consequent  thereon,  may  be 
avoided.  As  the  case  may  be,  the  axial  tensile 
force  may  be  maintained  constant  or  varied  dur- 
ing the  twisting  process. 
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It  is  known  that  the  strength  of  rolled  iron  may 
be  very  considerably  increased  by  twisting  in  the 
cold  state.  The  present  invention  makes  use  of 
this  fact  for  the  manufacture  of  metal  reinforce- 
ments for  concrete,  in  such  manner  that  a  sub- 
stantially round  section  bar,  having  continuous 
or  interrupted  ribs  or  projections,  is  subjected 
to  twisting  in  the  cold  state,  with  the  result  that 
the  profile  obtained  has  increased  bonding  ca- 
pacity and  also  a  very  considerably  increased 
elastic  limit  without  harmful  effects  arising  and 
without  the  modulus  of  elasticity  being  modified. 

Such  a  result  cannot  be  obtained  with  square 
or  triangular  section  bars,  since  if  these  are  em- 
ployed in  cold  twisted  condition,  cracking  effects 
in  the  concrete  arise,  apart  from  the  tendency  of 
crack  formation  at  the  edges  of  the  bars. 

An  embodiment  comprising  a  substantially 
round  section  bar  with  two  diametrally  opposite 
ribs  is  preferable.  In  this  connection  it  is  to  be 
noted  that  there  is  no  advantage  in  practice  in  in- 
creasing the  number  of  ribs  beyond  two,  which  in 
rolling  and  in  the  application  of  reinforcement 
for  concrete  appear  to  be  most  favorable. 

According  to  the  invention  the  twisting  in  the 
cold  state,  cross-sectional  swelling  being  pref- 
erably avoided,  is  carried  to  an  extent  at  which 
the  desired  elastic  limit  is  attained,  the  convolu- 
tions being  made  as  flat  as  possible  because  the 
flatter  they  are  the  greater  the  bonding  capacity. 
Examination  of  the  structure  enables  one  to 
ascertain  if  the  bars  have  been  twisted  in  the  cold 
or  the  warm  state.  If  the  latter,  then  only  the 
bonding  capacity  is  increased;  but  increase  in  the 
bonding  capacity,  accompanied  by  little  or  no  in- 
crease of  the  elastic  limit,  has  no  practical  ad- 
vantages. Only  by  also  increasing  the  elastic 
limit  is  any  practical  advantage  obtained. 

Experiments  have  yielded  the  following  data : 


Pitch 

kg./nini.' 

kg./umi.' 

Increase  per  cent 

o-F 

o-B 

00 

29 
42 
46 
55 

43 

50 
53 
61 

15  

45 
59 
89 

16 
23 
42 

10  

5  

Thus,  reinforcing  material  made  according  to 
the  invention  has  properties  which  have  not  been 
achieved  hitherto  by  any  known  process.  It  af- 
fords the  possibility  of  achieving  a  considerable 
5  saving  in  weight  and  costs  in  a  reinforced  con- 
crete construction  without  reducing  its  carrying 
capacity  and  in  spite  of  the  use  of  the  cheapest 
reinforcing  material. 

Substantially  round  bars  with  ribs  as  aforesaid 
10  made  of  metals  other  than  iron  may  be  subjected 
to  the  method  according  to  the  invention  to  ob- 
tain an  increase  of  the  tension  and  compression 
elastic  limits  with  simultaneous  increase  of  the 
bonding  capacity. 
15     It  has  also  been  found  to  be  of  advantage  to 
twist  together,  or  twist  together  and  stretch,  two 
or  more  round  section  bars  (with  ribs  as  afore- 
said) which  have  themselves  been  twisted  in  the 
cold  state,  the  elastic  limit  being  thereby  in- 
20  creased  beyond  the  extent  which  has  been  known 
so  far  in  connection  with  bars  twisted  together. 

The  invention  Is  illustrated  in  the  accompany- 
ing drawing,  in  which: 

Fig.  1  illustrates  a  bar  in  accordance  with  the 
25  present  invention  prior  to  the  twisting  operation. 

Fig.  2  is  a  transverse  section  of  the  same. 

Fig.  3  is  a  view  in  elevation  showing  the  bar 
after  twisting. 

Fig.  4  shows  two  bars,  side  by  side,  each  twisted 
30  and  the  ribs  of  the  respective  bars  offset  at  their 
meeting  planes. 

Fig.  5  is  a  transverse  section  through  the  bars 
of  Fig.  4. 

Fig.  6  shows  the  bars  of  Fig.  4  intertwisted  fol- 

35  lowing  their  independent  twisting. 

In  Figs.  1  to  3,  the  bars  I  are  provided  with 
two  longitudinal  diametrically  opposed  ribs  2. 
When  the  bar  has  been  longitudinally  twisted,  as 
in  Fig.  3,  the  ribs  2  are  in  spiral  form. 

40  In  Fig.  4  two  bars  3  and  4  are  shown  each,  as 
will  be  plain  from  the  sectional  view  in  Fig.  5. 
having  a  single  rib,  the  bar  3  having  a  rib  5  and 
the  bar  4  having  a  rib  6.  These  bars  are  inde- 
pendently twisted  and  are  then  relatively  inter- 

45  twisted,  as  indicated  in  Fig.  6. 
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The  hollow  ring-shaped  seat-cushions,  so- 
called  pneumatic  rings,  of  rubber,  were  up  to  the 
present  composed  of  two  originally  plane,  flat 
ring-shaped  discs  and  these  two  discs  were  con- 
nected the  one  with  the  other  by  a  reinforcing 
band  on  the  inner  edge  and  on  the  outer  edge. 
The  discs  were  cut  from  plane  rubber  plates. 
Herefrom  resulted  a  very  large  seam  face  and 
therefore  a  correspondingly  great  danger  for 
sources  of  error  by  bursting  or  any  other  similar 
damages.  It  is  true  that  the  seam  is  covered 
on  the  inner  and  outer  side  by  a  reinforcing 
band,  but  if  the  inner  seam  has  bursted,  the 
band  can  scarcely  prevent  the  bursting.  The 
thick  seams  are  also  disagreeable  when  a  person 
sits  on  this  cushion. 

According  to  the  invention  the  inconveniences 
of  these  seams  are  avoided  in  that  the  hollow 
ring-shaped  seat-cushion  of  rubber  is  composed 
not  of  two  originally  plane  discs  or  flat  rings, 
but  consists  of  a  seamless  hose  bent  in  circular 
shape,  the  two  ends  of  the  hose  being  tightly 
connected  the  one  with  the  other. 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  draw- 
ing, in  which: 

Fig.  1  shows  the  seat-cushion  in  top  plan  view. 

Pig.  2  is  a  section  on  line  II — II  on  larger  scale. 

Pig.  3  shows  a  similar  section  through  a  spe- 
cial form  of  construction. 

The  hose  a  bent  to  a  circle  is  made  seamless, 
like  the  air  tyre  for  rubber  tyres  of  vehicles,  and 
preferably  produced  in  the  squirting  process  on 
a  hose  squirting  machine,  care  having  to  be 
taken  that  in  spite  of  the  comparatively  very 


great  difference  between  inner  and  outer  diam- 
eter a  perfectly  smooth,  ring-shaped  body  is  pro- 
duced. The  two  ends  of  the  air  tube  to  be  joined 
to  form  a  ring  are  solidly  and  tightly  connected 

5  the  one  with  the  other  at  b.   In  the  drawing 
is  indicated  that  the  two  ends  overlap.  They 
might,  however,  join  bluntly  or  be  fitted  with 
band  reinforcement. 
By  an  inner  piece  of  hose  /  an  extraordinary 

10  reinforcing  of  the  only  seam  point  is  obtained 
and  at  the  same  time  any  inconvenience  for  the 
patient  is  avoided  by  the  omission  of  the  outer 
seam  reinforcing  and  by  displacement  in  the  di- 
rection of  the  radius  to  the  height  of  the  hose 

15  extension. 

The  hose  can  either  have,  as  shown  in  Fig.  2, 
similar  wall  thickness  a  throughout  or  it  may  be 
thickened  at  c  or  d,  as  shown  in  Fig.  3.  An  in- 
creased strength  and  durability  is  thereby  im- 

20  parted  to  the  mostly  stressed  zones,  and  to  the 
cushion  itself  an  especially  pleasant  shape  is 
given. 

The  thickenings  c  and  d  may  be  obtained  by 
correspondingly  shaping  of  the  mouth  piece  of 
the  squirting  machine. 

The  air  valve  e  is  preferably  arranged  at  the 
connecting  point  b  of  the  hose  ends.  According 
to  the  construction  of  the  valve  the  correspond- 
30  ing  hose  extension  can  be  selected  as  in  the  air 
tubes  for  wheel  tyres,  the  connecting  point  being 
reinforced  by  canvas  or  in  an  other  manner  and 
provided  at  an  other  point  and  if  desired  rein- 
forced. 
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This  invention  relates  to  improvements  in  pre- 
paring moist  but  not  pourable  ceramic  masses  to 
avoid  defects  or  irregularities  caused  by  the  de- 
velopment of  gases  within  the  masses. 

Ceramic  masses,  which  have  been  prepared 
with  the  addition  of  water  not  sufficient  to  make 
them  pourable,  often  require  subdividing  the 
mass,  for  instance,  by  means  of  the  helical  blades 
of  the  extruding  press,  or,  when  the  material  is 
molded  by  hand,  by  forming  lumps.  Along  the 
faces  of  contact  of  two  portions  of  the  mass  which 
are  rejoined  in  the  molding  process,  sometimes 
also  across  one  portion  of  the  mass,  a  number  of 
interstices  or  blisters  appear  in  the  finished  stone 
whereby  its  quality  is  considerably  diminished. 
This  phenomenon  hitherto  could  not  satisfac- 
torily be  explained,  and  correspondingly  all 
efforts  to  remedy  this  defect  substantially  failed. 

By  extensive  investigations  I  have  ascertained 
that  the  interstices  do  not  occur  in  the  freshly 
molded  product  but  are  engendered  later  on.  As 
the  first  cause  of  the  defect  I  positively  recog- 
nized a  development  of  a  gas.  The  nature  of  this 
gas  depends  upon  the  character  of  certain  min- 
eral substances  which  are  admixed  to  the  raw 
material  in  finest  distribution  and  cannot  be  dis- 
covered often  even  microscopically.  For  instance, 
from  sulfidic  minerals  sulfuretted  hydrogen  may 
be  produced  in  traces  which  can  only  difficultly  be 
ascertained  by  analysis,  but  which  suffice  to  con- 
siderably deteriorate  the  quality  of  the  goods. 
Theoretically  3.74  c.  cm.  of  sulfuretted  hydrogen 
are  formed  from  0.01  grams  iron  sulfide.  This 
amount  suffices  to  provoke  the  strong  formation 
of  blisters  in  a  plurality  of  stones.  The  defect  is 
caused  by  an  amount  of  sulfuretted  hydrogen 
which  appears  only  in  the  fifth  decimal  by  way 
of  analysis. 


I  found  that  the  defect  can  be  avoided  by  the 
addition  of  certain  substances  which  prevent  the 
formation  of  a  gas  during  the  time  from  molding 
to  drying.   Means  adapted  for  this  purpose  are 

5  substances,  which  react  with  the  contaminations 
or  with  the  gases  in  statu  nascendi  and  convert 
them  into  non-gaseous  compounds.  For  in- 
stance, dissolved  lead,  copper,  arsenic,  antimony, 
tin,  silver,  mercury,  etc.,  compounds  transform 

10  the  sulfur  of  iron  sulfide  to  lead  sulfide,  or  oxi- 
dants such  as  potassium  dichromate,  potassium 
permanganate,  hydrogen  peroxide,  etc.,  precipi- 
tate sulfur  from  iron  sulfide  or  produce  sulfates. 
The  action  of  carbonic  acid  which  might  be 

15  formed  by  the  decomposition  of  carbonates  or 
carbonaceous  matter  may  be  paralyzed  by  the 
addition  of  substances  capable  of  absorbing  or 
binding,  under  the  prevailing  conditions,  the  car- 
bon dioxide  otherwise  developed.    Such  sub- 

2o  stances  are  compounds  of  alkaline  earths  or  nu- 
merous compounds  of  heavy  metals,  such  as  lead, 
cadmium,  silver,  etc. 

Examples 

9_  In  practice  finely  distributed  sulfidic  minerals 
were  admixed  to  fat  clay;  from  this  material 
clinkers  were  produced.  Strong  formation  of 
blisters  was  observed.  The  dry  material  was 
mixed  with  20  %  of  its  weight  of  water.  By  the 
addition  of  1%  of  lead  acetate  to  the  water  the 
formation  of  blisters  was  avoided.  Likewise  by 
the  addition  of  0.08%  of  potassium  dichromate 
the  formation  of  blisters  was  entirely  prevented. 
The  proportion  of  the  substance  required  for 
or  preventing  the  defect  depends  upon  the  quality 
and  quantity  of  the  gas-forming  minerals  con- 
tained in  the  raw  material. 
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This  invention  relates  to  a  process  of  soaking 
all  kinds  of  hides  and  skins  in  liquors,  contain- 
ing neutral-reacting  phosphoric  salts. 

Hides,  skins,  and  skins  for  fur  are  usually  de- 
livered to  tanneries  and  fur  dressers  in  dried  or  5 
salted  condition  and,  before  being  worked,  must 
be  brought  in  a  condition  similar  to  that  of  fresh 
hide,  especially  as  far  as  the  content  of  water 
is  concerned.  This  is  the  purpose  of  the  soaking 
process.  10 

Soaking  of  dried  hides  and  skins  meets  with 
certain  difficulties,  the  dried  collagen  absorbing 
water  but  slowly.  Long  soaking  periods,  how- 
ever, especially  during  the  hot  season,  involve  the 
risk  of  purification  caused  by  adhering  dirt  and  1 5 
leading  to  a  loss  of  hide  substance  and  a  con- 
siderable reduction  of  the  quality  of  the  skins. 

Since  in  many  cases  soaking  with  water  alone 
does  not  satisfy,  the  addition  of  acids  or  alkalis 
has  been  proposed,  which  swell  the  hide  and  thus  20 
facilitate  the  absorption  of  water.  Alkaline 
soaking  has  proved  particularly  effective,  since 
by  its  fat-saponifying  action  it  promotes  wetting. 

However,  not  only  a  suitable  water  content 
of  the  hide,  but  also  its  swelling  condition  is  of  25 
great  importance  for  the  quality  of  the  finished 
product.  A  suitably  soaked  hide  should  be  in 
that  special  fallen  condition  by  which  it  is  char- 
acterized immediately  after  skinning.  Acid  or 
alkaline  soaking,  however,  do  not  lead  to  the  de-  .10 
sired  result  and,  moreover,  their  application  in- 
■  eludes  certain  risks  consisting  in  the  fact  that 
acids  and  alkalis  attack  the  hide,  the  result  of 
which  may  be  a  loss  of  hide  substance.  For 
these  reasons  less  aggressive  chemicals  have  been  s.-, 
searched  for,  which  at  a  neutral  reaction  would 
allow  to  obtain  the  desired  soaking  effect.  Thus, 
the  application  of  wetting  agents  with  neutral 
reaction,  salts  of  aromatic  sulphonic  acids,  am- 
monium rhodanate  etc.  for  soaking  purposes  was  40 
arrived  at.  Finally,  slightly  alkaline  solutions  of 
enzymes  have  been  introduced  for  soaking  fur 
skins.  The  desired  accelerating  action  of  these 
compositions  is,  however,  very  limited. 

Now,  I  have  found  that  absorption  of  water  45 
can  also  be  accelerated  without  swelling  the 
hides,  by  soaking  them  in  neutral  or  almost  neu- 
tral-reacting liquors,  the  pH-range  of  which  is 
between  pH  5  and  pH  8,  preferably,  however, 
between  pH  6  and  pH  7,  these  liquors  being  ob-  50 
tained  by  dissolving  phosphoric  salts,  the  solu- 
tion of  which  in  water  is  neutral  or  slightly  acid. 
My  soaking  method  is  all  the  more  surprising, 
since  still  at  concentrations  as  low  as  0,05  to  0,1% 
a  marked  effect  can  be  observed,  the  intensity  55 


of  which  will,  of  course,  increase  with  higher 
concentrations.  Thus,  for  instance,  a  dried  hide 
in  a  2% -solution  of  sodium  hexametaphosphate 
within  2  days  absorbed  266%  of  water,  whereas 
in  pure  water  the  absorption  was  only  125%. 
The  maximum  of  water  absorption  in  the  above 
mentioned  solution  of  metaphosphate  amounted 
to  406%  and  was  reached  within  8  days,  whilst 
the  maximum  in  pure  water  within  the  same 
period  was  only  131%.  The  special  advantage 
of  the  described  new  process  lies  in  the  fact  that 
it  works  in  a  practically  neutral  and  absolutely 
inaggressive  solution,  the  swelling  effect  of  which 
is  nevertheless  quick  and  intense  and  at  the  same 
time  never  leads  to  abnormal  swelling  conditions 
of  the  hide.  Although  water  is  absorbed  far 
quicker,  numerous  tests  have  shown  that  the 
working  process  according  to  the  present  inven- 
tion does  not  at  all  affect  the  hide,  the  amount 
of  dissolved  hide  substance  being  smaller  than 
it  is,  even  at  sterile  conditions,  in  pure  water 
within  the  same  period. 

The  soaking  period  having  been  essentially 
abbreviated  by  the  new  process,  the  addition  of 
preserving  agents  to  the  treating  liquors  is  as  a 
rule  unnecessary.  On  the  other  hand  there  is 
no  objection  to  their  being  added,  eventually  in 
connection  with  wetting  agents. 

A  further  advantage  of  the  process  is  the  dirt- 
solving  action  of  the  phosphate-containing  solu- 
tion, the  soaking  process  thus  being  at  the  same 
time  a  cleaning  process,  for  example  in  the  case 
of  dirty  sheep  skins.  In  contradiction  to  other 
additions  to  the  soaking  water,  the  phosphates 
at  pH  6  to  7  do  not  precipitate  blood  and  other 
soluble  proteins;  therefore  phosphates  can  also 
be  added  to  the  first  soaking  solution. 

For  the  process  according  to  the  invention, 
phosphoric  salts  of  any  degree  of  hydration  can 
be  employed,  as  for  example  ortho-,  pyro-,  poly-, 
and  metaphosphates,  the  latter  ones  showing  an 
especially  distinct  effect.  The  phosphates  may 
be  alkali-,  ammonium-,  amine-salts  or  complex 
salts  of  the  alkaline  earths.  If  necessary,  the 
pH-value  of  the  phosphates  must  be  adjusted 
by  adequate  additions. 

The  effect  obtained  by  soaking  with  phosphates 
according  to  the  invention  is  not  so  much  a  wet- 
ting effect  than  the  result  of  a  specific  action 
upon  the  dried  collagen.  This  is  shown  especial- 
ly by  comparing  the  soaking  action  of  0,5  to  1%- 
metaphosphate  solutions  with  that  of  wetting 
agents  recommended  for  soaking.  The  result  of 
this  comparison  is,  that  within  an  equal  period 
the  material  treated  in  a  phosphate  solution  had 
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absorbed  double  the  quantity  of  water  of  that  in 
a  solution  containing  a  wetting  agent,  the  maxi- 
mum of  water  absorption  in  the  case  of  phos- 
phate treatment  being  obtained  within  a  shorter 
period. 

The  addition  of  phosphates  or  pyrophosphates 
has  previously  been  proposed,  it  is  true,  but  by 
"phosphates"  only  the  orthophosphates  are  un- 
derstood which,  however — as  for  example  the 
trisodium  phosphate  usually  employed  for  indus- 
trial purposes — react  highly  alkaline  as  well  as 
the  normal  tetra  sodium  pyrophosphate.  The 
soaking  action  of  these  phosphates  within  this 
pH-range  is  like  that  of  other  alkaline-reacting 
agents,  such  as  soda,  sodium  sulphide  etc.,  based 
on  their  swelling  action,  thus  facilitating  the  ab- 
sorption of  water.  It  could  not  be  concluded 
from  this  state  of  the  art  that  the  phosphates 
would  accelerate  the  absorption  of  water  also 
within  practically  neutral  solutions  where  gen- 
erally no  swelling  takes  place,  and  that  the  soak- 
ing action  of  the  phosphates  in  neutral  solu- 
tions is  even  essentially  better  than  in  slightly 
acid  or  alkaline  lia.uors. 


Example  1. — 1  kg  of  sodium  hexametaphos- 
phate,  pH  of  which  had  before  been  adjusted  to 
6,2,  is  dissolved  in  1  m3  of  water,  in  which  solu- 
tion abt.  300  to  400  kg  of  salted  calf  skins  are 

5  treated.  After  a  period  of  24  hours  the  skins  are 
well  raised  and  clean.  A  feed  and  smooth  leather 
is  thus  obtained. 

Example  2. — Dried  goat  skins  are  soaked  in  a 
liquor,  containing  per  liter  2  g  of  sodium  poly- 

10  phosphate  of  pH  abt.  6  and  0,1  g  of  a  preserving 
agent.    Water  absorption  takes  place  essentially 
quicker  than  in  pure  water  without  attacking 
the  hide  substance. 
Example  3. — Java  dried  kips  are  soaked  in  a 

15  solution  of  500  g  of  sodium  hexametaphosphate, 
50  g  of  a  wetting  agent,  and  50  g  of  a  preserving 
agent  per  m3  at  pH  abt.  6.  Complete  soaking 
is  obtained  within  a  relatively  short  period.  The 
leather  is  of  high  tensil  strength  and  has  a 

20  smooth,  elastic  grain. 
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The  object  of  the  present  invention  is  to  provide 
a  saw  having  a  freely  projecting  saw  blade  and 
requiring,  owing  to  its  peculiar  construction,  less 
effort  to  operate  than  the  hitherto  known  types. 
In  addition,  the  invention  solves  the  problem  to 
prevent  the  saw  blade  from  running  out  and  from 
bending,  so  that  injuries  of  the  operator  are 
rendered  impossible,  due  to  the  fact  that,  in  its 
position  of  rest,  the  saw  blade  as  a  whole  is  en- 
closed in  a  sheath-like  casing,  and  that  the  part 
of  the  saw  blade  handled  by  the  operator  while 
sawing  is  covered  by  the  casing. 

The  hitherto  employed  types  of  hand  saws  are 
not  suitable  for  curving  because,  as  a  rule,  the 
width  of  the  saw  blade  rapidly  increases  in  the 
direction  from  the  projecting  end  towards  the 
handle,  and  because  the  saw  blade  has  to  be 
rather  thick  to  prevent  it  from  bending.  The 
known  types  of  frame  saws  and  band  saws,  owing 
to  the  fact  that  they  have  no  projecting  saw 
blade,  are  not  suitable  for  sawing  exclusively 
from  one  side  of  the  work  piece,  for  example  for 
sawing  off  a  boarding  fence,  or  for  sawing  through 
a  box,  or  for  cutting  out  holes  in  a  wall,  etc. 

The  above  mentioned  disadvantages  of  the 
known  types  of  saws  are  obviated  by  the  invention 
by  providing  the  saw  with  guiding  means  movable 
with  respect  to  the  saw  blade. 

The  subject  of  the  invention  is  illustrated  by 
way  of  a  number  of  constructional  examples  in 
the  accompanying  drawings,  in  which : 

Fig.  1  is  a  side  view  of  the  saw ; 

Fig.  2  is  a  section  on  line  II — II  of  Fig.  1 ; 

Fig.  3  is  a  view  of  the  device  according  to  Fig.  1, 
seen  from  the  right  hand  side; 

Fig.  4  is  a  view  of  the  device  according  to  Fig.  1, 
seen  from  the  left  hand  side ; 

Fig.  5  is  a  side  view  of  the  tool  in  the  construc- 
tional form  having  the  handle  below  during  oper- 
ation; 

Fig.  6  is  a  side  view  of  the  tool  in  a  construc- 
tional form  having  the  handle  above ; 

Fig.  7  is  a  front  view  of  the  tool  according  to 
Fig.  6; 

Fig.  8  shows  the  tool  in  the  position  while  curv- 
ing; 

Fig.  9  shows  the  tool  in  a  position  while  sawing 
in  a  straight  line. 

In  Fig.  1,  the  saw  blade  I  is  enclosed  in  a 
sheath-like  casing  2.  Guided  in  longitudinal 
slots  4  of  the  casing  are  two  sliding  pieces  3, 
which  are  rigidly  connected  by  means  of  wing  nut 
screws  5  with  the  shell  10  and  thereby  with  the 
saw  blade.  In  the  casing  2  surrounding  the  saw 
blade  there  are  provided  pins  6  guiding  the  saw 


blade  along  its  back.  Rolls  7  disposed  in  the 
casing  2  guide  the  saw  blade  in  the  casing  near 
the  place  of  cutting.  Instead  of  the  rolls  7  and 
the  pins  6,  there  may  be  provided  rollers  or  balls 

.".  to  prevent  the  teeth  of  the  saw  from  jamming  at 
the  casing  when  curving,  and  to  reduce  or  prevent 
sliding  friction.  A  draw  spring  8  is  attached  at 
one  end  to  the  rear  part  9  of  the  casing  2,  and  at 
the  other  end  to  a  shell  1 0  slipped  over  the  casing, 

10  which  shell  has  the  handle  15  attached  to  it. 
Two  rivets  13,13  hold  the  two  scales  of  the  handle 
together. 

From  Fig.  2  will  be  seen  that  the  two  lateral 
sliding  pieces  3  are  rigidly  connected  with  the 

l  ■">  saw  blade  I  by  means  of  bolts  1 6  of  the  wing  nut 
screws  5  and  with  the  shell  IC. 

In  Fig.  3  will  be  seen  the  handle  15,  the  shell  10 
surrounding  the  draw  spring  8,  the  rear  part  9  of 
the  casing  2,  and  the  side  walls  I',  I'  of  the  cas- 

20  ing.  The  bolt  1 6  of  the  wing  nut  screw  5  passes 
through  the  saw  blade  I  and  the  two  sliding  pieces 
3  at  the  sides  of  the  saw  blade. 

Fig.  4  shows  the  saw  blade  !,  which  is  guided 
between  the  two  rolls  7,  7.   At  the  front  of  the 

25  tool  there  are  attached  rubber  coverings  17.  Ad- 
joining the  latter  is  a  roughened  or  toothed  part 
of  the  front  wall  of  that  part  of  the  casing  2 
which  rests  on  the  work  piece  where  it  is  cut  (Fig. 
1). 

30     Pig.  5  shows  the  saw  blade  I ,  the  shell  1 0  with 
the  handle  15  attached  thereto,  and  the  casing  2 
which  accommodates  the  saw  blade.    A  pointer  1 2 
is  attached  to  the  tool. 
The  action  of  the  device  is  as  follows: 

35  In  the  position  according  to  Figs.  5,  8,  and  9, 
the  tool  is  placed  with  the  pointer  on  the  marked 
cutting  line  of  the  work  piece.  When  cutting, 
the  handle  is  moved,  for  example  with  the  right 
hand,  from  its  upper  position  down  towards  the 

40  work  piece.  As  the  tool  is  held  by  the  holding 
means  17  or  18  resting  on  the  place  of  cutting, 
and  as  the  edge  of  the  saw  forms  a  certain  angle 
a  with  the  moving  direction  (Fig.  1)  of  the  saw 
blade,  the  saw  blade,  in  being  moved  in  longitu- 

45  dinal  direction,  penetrates  with  its  teeth  the  work 
piece,  the  draw  spring  8  being  tensioned  at  the 
same  time.  At  the  end  of  the  stroke,  the  saw 
returns  to  its  initial  position  and  at  the  same  time 
the  casing  is  pressed  by  means  of  the  spring  8 

50  against  the  place  of  cutting,  the  saw  blade  re- 
maining continuously  covered  from  outside.  At 
the  same  time,  the  tool  is  moved  with  the  hand 
along  the  marked  cutting  line  in  the  direction  of 
the  arrow  p'  in  Fig.  5,  whereupon  the  next  oper- 

55  ating  stroke  is  effected. 
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In  the  constructional  form  shown  in  Fig.  6, 
the  tool  is  connected  according  to  the  invention 
with  a  bearing  support  1 9  shif  table  along  the  tool, 
the  handle  15  being  arranged  at  the  top  of  the 
tool.  The  handle  20  serves  to  take  hold  of  the 
tool,  or  as  a  support  for  the  left  hand  while  saw- 
ing, or  to  facilitate  the  guiding  of  the  tool  in 
curving,  as  the  case  may  be. 

When  pressing  down  the  handle  15  in  the  di- 
rection of  the  force  P,  the  latter  is  resolved,  as 
will  be  seen  from  the  diagram  of  forces,  into  the 
two  partial  forces  Pi,  P2.  The  partial  force  Pi 
effects  the  parallel  motion  of  the  handle  (5  with 
respect  to  the  bearing  support.  The  partial  force 
P2  acts  perpendicularly  to  the  bearing  support. 
The  partial  force  P2  is  resolved  into  the  two  par- 
tial forces  pi  and  pj.  The  partial  force  jn  is 
transferred  by  the  bearing  support  to  the  work 
piece,  whereas  the  partial  force  pi  causes  the 
saw  blade  to  penetrate  the  work  piece.  During 
the  operating  stroke,  the  bearing  support  moves 
automatically  along  the  cutting  line  marked  on 
the  work  piece  in  the  direction  of  the  partial  force 
Pi.  The  bearing  support  may  also  be  moved  dur- 
ing the  operating  stroke  ever  a  space  correspond- 
ing to  the  cutting  depth  (the  feed). 

From  Fig.  7  will  be  seen  that  the  bearing  sup- 
port 19  provides  with  its  widely  projecting  legs 
a  secure  guide  for  the  tool  along  the  work  piece. 
On  both  sides  of  the  tool  there  are  arranged  draw 
springs  8. 

Fig.  9  shows  the  saw  effecting  a  straight  cut 
at  the  start  of  the  operating  stroke.  In  this  posi- 
tion, the  tool  is  held  at  the  place  of  cutting  by 
means  cf  the  rubber  covering  17.  In  Fig.  8,  the 
tool  is  held  by  pressing  the  roughened  or  toothed 
part  18  of  the  tool  against  the  work  piece. 

Since  the  device  according  to  the  invention  per- 
mits to  employ  saw  blades  of  any  desired  thinness, 
it  is  possible  to  effect  curvings  with  very  small 
radii,  and  the  saw  blade  is  prevented  by  the  guid- 
ing means  from  running  out.  The  saw  blade  can- 


not be  damaged,  nor  can  the  operator  of  the  de- 
vice be  injured,  since  the  saw  blade  remains  in 
the  casing  during  the  operating  stroke  as  well  as 
in  the  position  of  rest. 

I  The  scope  of  the  invention  also  comprises  all 
saws  of  similar  construction  with  a  freely  pro- 
jecting saw  blade  driven  by  means  of  a  motor  ar- 
ranged either  on  the  tool  itself  or  separately,  or 
driven  by  means  of  a  hand  operated  crank. 

lu  For  example,  it  would  be  possible  to  arrange 
the  driving  motor  for  the  saw  on  a  bearing  sup- 
port attached  to  the  work  table.  In  this  case, 
the  saw  or  the  tool  would  have  the  position  with 
respect  to  the  work  piece  shown  in  Fig.  8.  To 

]j  let  the  lower  part  of  the  freely  projecting  saw 
blade  pass  through,  the  work  tabie  would  have 
to  be  provided  with  an  opening.  The  motor- 
driven  saw  blade  would  then  move  upwards  and 
downwards  in  longitudinal  direction  and  would 

20  thus  replace  the  usual  band  saws.  In  this  case, 
the  work  piece  would  be  fed  by  hand  to  the  up- 
wards and  downwards  mo\ing  saw  blade  along  the 
work  table  according  to  the  desired  cutting  direc- 
tion. 

The  saw  according  to  the  invention  also  has 
considerable  advantages  of  an  economical  nature 
as  compared  with  the  known  types  of  frame,  band, 
and  felling  saws.  In  the  manufacture  of  the  saw, 
permitting  to  employ  exceedingly  thin,  narrow, 

3  and  short  saw  biades.  expensive  material  is  saved 
and  the  costs  of  production  are  reduced.  The 
saw.  being  constructed  so  as  to  take  up  little  room, 
is  easy  to  transport  and  will  save  labour  and 
material  owing  to  its  comprehensive  possibilities 

0-  of  use  as  compared  with  the  known  types  of  saws. 
Hitherto,  different  kinds  of  saws  were  required 
for  the  mcs:  of  the  occurring  saw  work,  especially 
the  frame  saw  for  straight  cutting,  the  curving 
saw,  and  the  hand  saw.  All  these  operations  can 

4U  be  effected  by  the  saw  according  to  the  invention. 
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The  present  invention  relates  to  low-pressure 
steam  heatings  for  vehicles  provided  with  an  own 
steam  generator. 

To  be  practically  usable  and  to  ensure  safety 
during  operation,  a  low-pressure  steam  heating 
for  vehicles  provided  with  an  own  steam  gener- 
ator requires  a  manufacture  thoroughly  consid- 
ering not  only  the  constructional  conditions  of 
the  vehicle,  but  also  the  operative  requirements, 
for  instance  most  simple  construction  and  pay- 
ment of  as  least  attention  as  possible. 

In  hitherto  known  plants  of  this  kind  the  steam 
generator  was  provided  with  automatically  op- 
erating means  for  the  regulation  of  the  steam 
pressure  and  the  water  supply  and,  moreover, 
the  heating  plant  connected  to  the  boiler  was 
provided  with  means  for  automatically  regulating 
the  current  of  the  heating  medium  passing 
through  and  the  temperatures  of  the  heating  sur- 
faces. In  most  cases  the  boiler  together  with  the 
furnace  were  mounted  in  a  special  compartment 
or  in  a  space  below  the  vehicle,  the  attention  to 
be  paid  to  the  steam  generating  plant  and  its 
maintenance  imposing  special  responsibility  and 
troubles  upon  the  personnel  attending  the  train. 
The  attention  of  the  heating  itself  also  required 
a  certain  carefulness  of  the  personnel  attending 
the  train  on  starting  and  stopping  the  heating 
plant. 

Now  the  object  of  the  invention  described  be- 
low is  to  provide  a  low-pressure  steam  heating 
for  vehicles  having  an  own  steam  generating 
plant  in  which  a  maximum  of  simplicity  is  ob- 
tained and  in  which  with  regard  to  attention  very 
slight  requirements  are  imposed  upon  the  per- 
sonnel attending  the  train,  whereby  a  high  de- 
gree of  reliability  or  safety  of  service  is  ensured. 

To  obtain  the  object  aimed  at,  a  steam  gen- 
erating plant,  automatically  controlled  as  far  as 
the  steam  generation  and  the  water  supply  are 
concerned,  is  used  net  only  to  provide  the  radia- 
tors with  heating  steam,  but  simultaneously  also 
to  control  the  temperature  of  the  heating  sur- 
faces of  the  radiators  connected  to  the  steam 
generating  plant.  To  this  end  the  radiators  are 
so  connected  to  the  steam  space  of  the  boiler  of 
the  steam  generating  plant  that  their  interior 
spaces  and  the  steam  space  of  the  boiler  form 
a  coherent  space  closed  in  itself  in  which  the 
same  steam  pressure  prevails  at  all  places. 
Moreover,  a  device  is  provided  at  the  boiler  for 
automatically  controlling  this  steam  pressure 
and  thereby  also  for  automatically  controlling 
the  temperature  of  the  heating  surfaces  of  the 
radiators  connected  to  the  boiler.    In  this  man- 
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ner  all  special  devices  for  the  radiator  are  ren- 
dered superfluous  which  hitherto  were  required 
for  controlling  the  steam  supplied  to  the  radia- 
tors and  maintaining  uniform  the  temperature 
of  the  heating  surfaces  of  the  radiators.  By 
using  suitable  additional  devices,  depending  on 
the  temperatures  prevailing  in  the  compart- 
ments, and  acting  upon  the  control  devices  of  the 
steam  generating  plant,  such  a  construction  of 
the  heating  plant  allows  a  central  regulation  of 
the  temperature  of  the  individual  compartments 
by  the  regulation  of  the  steam  generating  plant. 

To  control  the  steam  pressure  in  the  boiler,  an 
ascending-pipe  known  per  se  may  be  used  lead- 
ing from  the  water  space  of  the  boiler  upwardly 
into  the  atmosphere  and  preferably  discharging 
above  the  water  level  of  a  water  storage  tank. 
For  a  limited  number  of  radiators  the  height  of 
the  ascending-pipe  adapted  to  be  used  in  the 
vehicle  is  sufficient  to  maintain  any  desired  pres- 
sure in  the  boiler  which  is  necessary  for  the  sup- 
ply of  all  the  radiators  with  steam,  so  that  in  all 
the  radiators  the  same  steam  pressure  prevails 
as  in  the  boiler  and  the  temperature  of  the  heat- 
ing surfaces  corresponding  to  this  steam  pressure 
is  maintained. 

As  due  to  want  of  space  in  a  vehicle,  the  boiler 
must  be  kept  small  and,  therefore,  the  water 
storage  in  the  boiler  would  very  soon  be  spent, 
the  invention  provides,  besides  this  steam  pres- 
sure regulation  and  for  its  assistance,  an  auto- 
matic water  supply  for  the  boiler  which  consists 
of  a  water  filling  pipe  system  leading  from  the 
lower  portion  of  the  water  space  of  a  highly  ar- 
ranged storage  tank  and  discharging  into  the 
water  space  of  the  boiler  which  pipe  system  is 
automatically  closed  by  a  closure  member,  pref- 
erably a  float,  and  mechanical  or  electromag- 
netical  means  influenced  by  said  float  as  soon 
as  a  predetermined  height  ftmax.  of  the  water 
level  of  the  boiler  has  been  reached.  This  ar- 
rangement has  the  following  effects:  As  soon  as 
the  water  level  of  the  boiler  drops  from  the 
height  ftmax.  the  water  filling  pipe  system  is 
opened  by  the  above  mentioned  closure  member 
and  from  the  highly  arranged  tank  water  flows 
to  the  boiler  until  the  predetermined  height  of 
the  water  level  7imax.  is  reached  again.  Hereby 
the  pressure  in  the  boiler  never  can  rise  above 
the  height  possible  in  the  stand-pipe,  because 
any  increase  of  the  steam  pressure  above  this 
height  is  prevented  by  the  fact,  that  by  way  of 
the  stand-pipe  water  is  pressed  back  Into  the 
highly  arranged  water  tank.  As  hereby  the 
water  level  drops  and  the  above  mentioned  water- 
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pipe  filling  system  is  opened,  cold  water  flows 
into  the  boiler  after  a  corresponding  slight  drop 
of  pressure  obtained  by  discharging  of  steam, 
whereby  not  only  the  water  in  the  boiler  is  sup- 
plemented, but  also  the  necessary  drop  of  pres- 
sure is  accelerated.  In  this  manner  the  same 
steam  pressure  is  maintained  in  the  boiler  and 
simultaneously  also  in  all  the  radiators  con- 
nected to  the  boiler.  Moreover,  the  temperature 
of  the  heating  surfaces  cf  the  radiators  is  auto-  10 
matically  regulated. 

However,  if  a  larger  number  of  radiators  is 
connected  to  the  boiler,  as  is  the  case  for  in- 
stance with  rail-cars  with  trailers,  the  radiators 
of  which  also  are  to  be  supplied  with  steam  from  15 
the  steam  generating  plant  arranged  upon  the 
motor  car,  the  steam  pressure  is  no  longer  suf- 
ficient which  is  limited  by  the  height  of  the  col- 
umn of  water  in  the  stand-pipe  provided  at  the 
vehicle.  With  this  pressure  the  same  steam  :>0 
pressure  as  that  prevailing  in  the  boiler  cannot 
be  maintained  in  all  the  radiators. 

To  render  the  plant  fit  for  use  for  this  case 
also,  a  closure  member  for  regulating  the  tem- 
perature of  the  heating  surfaces  to  a  height  above 
the  pressure  limited  by  the  height  of  the  stand- 
pipe  is  provided  in  the  pipe  system  leading  from 
the  boiler  by  way  of  the  stand-pipe  into  the  at- 
mosphere which  closure  member  is  opened  by  the 
action  of  a  float,  as  scon  as  the  permissible  mini- 
mum water  level  hmm  is  reached,  but  which  is 
maintained  closed  as  long  as  the  water  level  of 
the  boiler  lies  above  this  minimum  height. 
Moreover,  a  pressure  sensible  control  member  is 
provided  in  the  boiler  which  influences  the  boiler 
furnace  in  such  a  manner  that  the  desired  higher 
boiler  pressure  is  maintained.  A  water  filling 
pipe  system  leading  from  the  water  space  of  a 
highly  located  water  storage  tank  and  discharg- 
ing into  the  water  space  of  the  boiler  is  provided 
in  which  a  closure  member  is  arranged  which  is 
so  influenced  by  a  float  that  it  is  opened  as  soon 
as  the  water  level  of  the  boiler  drops  to  the  pre- 
determined minimum  height  hmm.  and  which 
closes  as  soon  as  the  highest  water  level  hmax.  is 
reached.  For  this  purpose  for  instance  the  same 
float  may  be  employed  which  controls  the  above 
mentioned  closure  member  arranged  in  the 
stand-pipe. 

This  arrangement  allows  the  pressure  sensible 
control  member  influencing  the  furnace  to  main- 
tain a  regulated  steam  pressure  in  the  boiler  as 
long  as  the  closure  member  in  the  stand-pipe  is 
closed  and  the  water  level  in  the  boiler  lies  be- 
tween the  permissible  limits  hmax.  and  hm\n.  which 
steam  pressure  is  higher  than  the  column  of  water 
limited  by  the  height  of  the  stand-pipe.  This 
steam  pressure  now  determines  the  temperature 
of  the  heating  surfaces  of  all  the  radiators  con- 
nected which  temperature  is  maintained  uniform. 
However,  if  the  water  level  of  the  boiler  drops  to 
the  permissible  minimum  height  hm\n.,  then  the 
passage  through  the  stand-pipe  into  the  atmos- 
phere is  opened  under  the  influence  of  the  float 
mentioned  above  and  first  of  all  water  is  pressed 
by  way  of  the  stand-pipe  into  the  highly  located 
tank  and  finally  steam  also  is  blown  into  the  at- 
mosphere, so  that  the  boiler  pressure  is  lowered 
so  far  that  by  way  of  the  open  closure  member  in 
the  water  filling  pipe  system  water  may  flow 
from  the  highly  located  tank  into  the  boiler  until 
the  water  level  in  the  boiler  has  reached  again 
the  admissible  maximum  height  Timax.  Now  the 
pipe  system  leading  by  way  of  the  stand-pipe  into 
the  atmosphere  is  closed  again  and  the  pressure 


controlled  by  the  pressure  sensible  control  mem- 
ber Ls  again  adjusted  in  the  boiler  and  in  the 
radiators. 

Preferably,  the  pressure  sensible  control  mem- 
ber is  formed  from  a  daphram  box  which  by 
way  of  a  liquid  system  and  mechanical  or  elec- 
trical transfer  members  connected  to  this  sys- 
tem more  and  more  throttles  the  fuel  supply  to 
the  furnace  on  increasing  boiler  pressure  and 
finally  closes  the  fuel  supply  on  reaching  the  ad- 
missible maximum  boiler  pressure. 

To  obtain  a  quick  drop  cf  pressure  in  the  boiler 
as  soon  as  the  water  level  cf  the  boiler  is  lowered 
to  the  admissible  minimum  height  hmm.,  i.  e.  to 
obtain  by  way  of  the  water  filling  pipe  system 
opened  at  this  time  a  quick  refilling  cf  the  boiler 
up  to  the  maximum  water  level  Timax.  it  is  pref- 
erable to  lead  the  above  mentioned  stand-pipe 
from  the  water  level  of  the  bciler  indicating  the 
minimum  height  of  the  water.  On  reaching  the 
minimum  water  level  and  after  pressing  back  into 
the  highly  located  storage  tank  the  water  con- 
tained in  the  stand-pipe,  boiler  steam  is  dis- 
charged into  the  atmosphere  and  due  to  the  quick 
25  drop  of  pressure  accompanied  thereby,  the  re- 
filling operation  may  be  accelerated.  As  the 
above  mentioned  pressing  of  water  into  the  highly 
arranged  tank  by  way  of  the  stand-pipe  causes  at 
a  corresponding  boiler  pressure  a  troublesome 
30  noise,  it  is  advantageous  to  mount  in  the  stand- 
pipe  a  throttling  member,  for  instance  a  narrow, 
eventually  helically  wound  small  tube  which  of- 
fers a  larger  resistance  at  the  passage  of  water 
than  to  the  passage  of  steam,  whereby,  after 
opening  of  the  closure  member  mounted  in  the 
stand-pipe,  the  noise  due  to  the  discharge  of 
water  is  deadened. 

To  control  the  closure  member  provided  in  the 
boiler  filling  pipe  system,  a  magnetic  valve  also 
40  may  be  used  in  accordance  with  the  invention  the 
circuit  of  which  is  so  controlled  by  a  float  that 
this  valve  is  closed  as  soon  as  the  water  level  of 
the  boiler  reaches  a  predetermined  maximum 
height  Timax.  and  is  opened  as  soon  as  the  water 
45  level  of  the  boiler  is  dropped  to  the  admissible 
minimum  height  hmm. 

The  filling  operation  occurs  if  the  float  has 
opened  the  boiler  filling  pipe  system  after  drop- 
ping of  the  water  level  of  the  boiler  to  the  height 
50  hmsn.,  and  preferably  electrical  means  may  be  ac- 
tuated by  the  above  mentioned  float  which  stop 
the  boiler  furnace  at  this  time,  so  that  the  steam 
generation  is  interrupted  during  the  filling  op- 
eration for  accelerating  the  latter  and  for  savins 
55  the  boiler  heating  surface  not  in  contact  with 
water  at  this  time.   The  arrangement  then  is 
such  that  the  boiler  furnace  is  operated  again  as 
soon  as  the  water  level  of  the  boiler  has  reached 
again  the  predetermined  height  h  max. 
60     In  the  accompanying  drawings  two  heating  ar- 
rangements according  to  the  invention  are  shown 
by  way  of  example. 
In  these  drawings: 

Pig.  1  shows  a  broken  away  more  or  less  dia- 
65  grammatic  view  of  a  low-pressure  steam  heating 
according  to  the  invention. 

Fig.  2  is  a  side  elevation  of  a  detail  shown  in 
Fig.  1,  and 

Fig.  3  shows  more  or  less  diagrammatically  a 
70  modification  of  a  low-pressure  steam  heating  ac- 
cording to  the  invention. 

In  the  heating  plant  shown  in  Fig.  1  a  low- 
pressure  steam  boiler  I.  embedded  in  refractory 
bricks,  is  mounted  upon  suitable  beams  of  the 
75  vehicle,  for  instance  btlow  the  floor.    In  the 
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height  of  the  selected  minimum  water  level,  a 
U-shaped  stand-pipe  5  extends  downwardly  and 
then  leads  from  the  water  space  of  the  boiler 
I  upwardly  until  above  the  water  level  of  the 
water  tank  24  mounted  below  the  roof  of  the 
vehicle.  Moreover,  from  the  water  space  of  the 
boiler  a  second  pipe  4  is  led  upwardly  which  dis- 
charges into  the  bottom  of  the  highly  arranged 
storage  tank  24  and  forms  part  of  a  filling  pipe 
system  for  supplementing  the  water  contents  of 
the  boiler.  This  pipe  4  of  the  boiler  filling  pipe 
system  is  controlled  by  a  closure  member  3,  i.  e. 
in  the  modification  shown  by  a  piston  actuated 
by  the  float  2,  in  such  a  manner,  that  on  reach- 
ing the  maximum  water  level  in  the  boiler  I  the 
piston  closes  the  passage  through  the  pipe  4. 
Therefore,  water  will  flow  from  the  higher  lo- 
cated tank  24  by  way  of  the  Pipe  4  into  the  boiler, 
as  long  as  the  maximum  water  level  in  the  boiler 
I  is  not  reached  and  the  pressure  prevailing  in 
the  boiler  allows  this.  However,  if  the  maximum 
water  level  is  reached  the  pipe  4  is  closed.  Up  to 
this  time  the  difference  in  height  of  the  water 
level  in  the  highly  located  tank  24  with  regard 
to  the  water  level  of  the  boiler  determines  the 
pressure  in  the  boiler.  If  the  boiler  filling  pipe 
system  is  closed,  the  boiler  pressure  is  determined 
by  the  column  of  water  in  the  stand-pipe  5, 
whereby  the  closure  member,  shown  in  Fig.  1 
mounted  in  the  pipe  system  leading  from  the 
boiler  by  way  of  the  stand-pipe  5  into  the  atmos- 
phere, i.  e.  the  piston  6,  is  first  of  all  to  be  sup- 
posed not  to  be  present. 

The  boiler  I  is  heated  with  beating  oil,  naph- 
tha or  any  other  suitable  fuel.  Fuel  from  the 
higher  located  fuel  tank  25  is  supplied  to  the 
burner  29  by  way  of  a  pipe  27.  The  necessary 
combustion  air  may  eventually  be  supplied  by 
a  blower  10  which  for  instance  may  be  electri- 
cally driven  and  be  connected  to  the  burner  29 
by  the  pipe  bend  shown. 

By  way  of  the  pipes  31,  18  the  steam  space 
of  the  boiler  f  is  connected  to  the  radiators  19 
which,  when  the  inlet  valves  are  opened  by  the 
setting  levers  2i,  are  all  maintained  Piled  with 
steam  of  the  same  pressure  as  that  of  the  boiler, 
whereby  the  temperature  of  their  heating  sur- 
faces is  maintained  equal  to  the  steam  pressure 
controlled  by  the  height  of  the  stand-pipe  5. 

During  the  period  of  time  the  heating  is  in 
operation,  the  piston  G,  however,  closes  the  pas- 
sage leading  from  the  boiler  by  way  of  the  stand- 
pipe  5  into  the  atmosphere  and  a  beilows  14, 
filled  for  instance  with  glycerine,  is  provided  to 
regulate  the  steam  pressure  in  the  boiler  ! .  On 
being  compressed  the  bellows  14  feeds  glycerine 
by  way  of  the  pipe  (3  to  a  spring  loaded  piston 
of  the  cylinder  12  which  is  moved  thereby  and 
swings  the  lever  !6.  In  Fig.  2  of  the  drawings 
the  cylinder  12  and  the  lever  16  are  shown  in 
detail  and  in  side  elevation.  By  this  arrange- 
ment the  burner  is  so  controlled  and  the  firing 
of  the  boiler  I  is  so  influenced  that  a  predeter- 
mined pressure  of  sufficient  height  is  maintained 
in  the  boiler  which  ensures  the  supply  of  all  the 
radiators  connected  to  the  boiler  with  steam  of 
the  same  pressure. 

In  the  stand-pipe  5  a  throttling  member  22,  for 
instance  in  the  form  of  a  helically  wound  small 
tube  not  shown  in  the  drawings,  may  be  inserted 
which  offers  less  resistances  to  the  passage  of 
steam  than  to  the  passage  of  water.  If  the 
pressure  in  the  boiler  rises  while  the  passage 
into  the  atmosphere  by  way  of  the  stand-pipe  5 
is  open,  i.  e.  of  the  piston  6  is  drawn  upwardly, 


water  may  be  pressed  up  through  the  stand- 
pipe  5  and  flow  with  dampened  energy  into  the 
tank  24.  If  the  water  level  in  the  boiler  I  is 
dropped  to  the  predetermined  minimum  height, 

5  steam  only  is  discharged  by  way  of  the  stand- 
pipe  5  and  nearly  no  resistance  is  offered  by  the 
throttling  member  22  to  the  passage  of  this  steam, 
so  that  pressure  compensation  with  the  atmos- 
phere is  quickly  reached,  and  the  re-filling  oper- 

10  ation  with  water  from  the  higher  located  tank 
into  the  boiler  is  initiated  as  follows: 

With  a  larger  number  of  radiators  connected, 
the  maintenance  of  this  state,  however,  would 
fail,  because  for  this  purpose  the  pressure  limited 

15  by  the  maximum  possible  height  of  the  stand- 
pipe  would  not  be  sufficient.  For  this  purpose, 
the  closure  member  6,  i.  e.  a  piston,  is  arranged 
in  the  pipe  system  leading  by  way  of  the  stand- 
pipe  5  from  the  boiler  I  into  the  atmosphere 

20  which  piston  in  the  modification  shown  is  con- 
nected to  the  closure  member  3  mounted  in  the 
boiler  filling  pipe  system  4,  in  such  a  manner 
that  on  reaching  the  predetermined  minimum 
water  level  in  the  boiler,  the  float  2  has  drawn 

25  upwardly  the  piston  6  so  far  as  to  open  the  pas- 
sage through  the  stand-pipe  5. 

The  drop  of  the  water  level  is  accompanied  by 
a  drop  of  the  float  2  and  an  opening  of  the  water 
supply  from  the  tank  24  by  way  of  the  pipe  4 

30  into  the  boiler  I,  the  slide  3  occupying  its  raised 
position.  If  the  water  level  of  the  boiler  is 
dropped  to  the  predetermined  minimum  height 
femin.,  the  above  mentioned  pressure  compensa- 
tion with  the  atmosphere  is  effected  by  way  of 

35  the  stand-pipe  5  and  cold  water  begins  to  flow 
from  the  tank  24  to  the  boiler  I,  whereby  the 
development  of  steam  in  the  boiler  is  reduced 
which  accelerates  the  refilling  operation. 
If  the  permissible  maximum  water  level  is 

:  i  reached,  the  closure  members  3  and  6  closed 
again  and  the  steam  pressure  in  the  boiler  is 
raised.  Now,  if  this  pressure  has  reached  a  pre- 
determined height,  the  supply  of  oil  to  the  burner 
is  interrupted  by  the  pressure  control  member  14 
acting  by  way  of  the  piston  arranged  in  the  cylin- 
der 12  and  the  lever  16.  In  this  manner  the 
pressure  in  the  boiler  (  and  in  the  radiators  19 
connected  thereto  is  regulated  by  the  pressure 
control  member  14  to  the  predetermined  height 

V0  until  the  water  level  in  the  boiler  is  dropped 
again  to  the  minimum  height  ftmin.,  whereupon 
the  refilling  operation  described  above  is  repeated 
and  simult  aneously  the  pressure  in  the  boiler  is 
reduced. 

If  due  to  the  small  number  of  radiators  19 
connected  to  the  boiler,  a  closure  member  6  is 
not  required  in  the  passage  leading  from  the 
boiler  by  way  of  the  stand-pipe  5  into  the  at- 
mosphere, then  for  regulating  the  pressure  in  the 
(|  boiler  and  in  the  radiators  the  column  of  water 
in  the  stand-pipe  5  is  sufficient,  whereby  for  as- 
sisting this  pressure  regulation  a  corresponding 
control  device  for  the  firing  may  be  provided  in 
the  form  of  a  bellows  or  diaphragm  box  14  which 

gg  influences  the  burner  29.  The  regulating  opera- 
tions are  effected  as  follows: 

If  the  boiler  pressure  has  reached  a  predeter- 
mined height,  the  supply  of  oil  to  the  burner 
is  interrupted  by  the  pressure  control  14  by  way 

70  of  the  piston  in  the  cylinder  12  and  the  lever 
IS,  the  burner,  however,  continuing  to  burn  for 
several  seconds.  In  this  moment  the  water  press- 
ing upwardly  in  the  stand-pipe  5  overcomes  the 
resistance  of  the  throttling  member  22,  and  water 

i :,  flows  into  the  tank  24.  The  float  2  drops.  There- 
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by,  in  the  manner  already  described,  water  is 
again  discharged  from  the  tank  24  into  the  boiler, 
the  pressure  drops,  the  lever  16  again  effects 
opening  of  the  fuel  supply  and  the  burner  29  is 
ignited  by  a  pilot  flame,  whereupon  this  operation 
is  repeated.  If  the  water  level  in  the  boiler  I 
drops  below  the  predetermined  minimum  height, 
i.  e.  below  the  edge  x  of  the  stand-pipe  5,  then, 
after  pressing  of  the  water  out  of  this  tube  into 
the  tank  24,  steam  flows  into  the  atmosphere 
above  the  tank,  whereby  the  pressure  in  the  boiler 
quickly  drops.  Moreover,  if  the  overpressure  in 
the  boiler  should  exceed  the  highest  permissible 
limit,  a  safety  valve  33  is  opened  which  is  pro- 
vided in  the  steam  drawing  off  pipe  31  cf  the 
boi'er  leading  to  the  radiators  19. 

To  increase  the  reliability  of  service  of  the 
heating  plant  which  also  depends  on  a  sufficient 
quantity  of  water  always  being  available  in  the 
higher  located  tank  24  for  refilling  the  boil-;r,  it 
is  preferable  to  collect  the  condense  water  of  the 
radiators  19  in  a  collecting  tank  15,  and  to  pro- 
vide a  return  feeding  passage  for  this  condense 
water  from  this  tank  to  the  boiler  I.  As  shown 
in  Fig.  1  this  return  feeding  passage  leads  from  a 
collecting  tank  !  5  over  a  supply  device  1 1 ,  driven 
by  the  motor  driving  the  blower  10  also,  and 
over  the  highly  arranged  water  storage  tank 
24,  and  then  from  the  latter  over  the  boiler  filling 
pipe  system  4  discharging  into  the  water  space 
of  the  boiler. 

In  this  steam  drawing  off  pipe  3!  a  closure 
member  9  is  mounted  for  centrally  closing  or 
disconnecting  all  the  radiators  19.  To  obtain 
for  a  further  safety  of  the  heating  plant  an 
automatic  discharge  of  v/ater  of  the  entire  heat- 
ing plant  after  disconnecting  cf  the  latter,  the 
outlet  valve  7,  provided  at  the  bottom  cf  the 
boiler  I,  and  the  outlet  valve  8,  arranged  at  the 
lowest  point  cf  the  water  return  feeding  pipe  sys- 
tem 35  may  mechanically  or  electrically  be  con- 
nected to  the  above  mentioned  central  closure 
member  9  in  such  a  manner,  that  after  closing 
the  closure  member  9  the  above  mentioned  outlet 
valves  7  and  8  open.  Then  water  flows  off  into  the 
atmosphere  from  all  parts  of  the  heating  plant 
filled  with  water,  particularly  also  the  water  from 
the  tank  24  by  way  of  the  boiler  filling  pipe  sys- 
tem 4,  the  boiler  I  and  the  outlet  valve  7,  so 
that  any  danger  of  freezing  in  is  automatically 
prevented.  The  flowing  off  of  water  from  the 
tank  24  may  be  avoided  by  closing  the  valve  23 
provided  in  the  boiler  filling  pipe  system  4,  if  it 
is  intended  to  have  this  water  available  as  use- 
ful water  for  other  purposes. 

As  it  sometimes  happens  that  the  vehicle  pro- 
vided with  this  heating  plant  is  to  be  arranged 
in  a  train  which  is  drawn  by  a  steam  locomotive 
supplying  the  heating  devices  of  all  cars  with 
steam,  the  closure  member  9,  mounted  in  the 
steam  draw  off  pipe  of  the  heating  plant,  is, 
according  to  Fig.  1,  formed  as  a  two-way  valve 
in  such  a  manner,  that  this  valve  9  in  its  posi- 
tion, closing  the  steam  draw  off  pipe  31  towards 
the  boiler  I ,  connects  the  radiators  1 9  by  way  of 
the  branch  pipe  32  to  the  pipe  30  located  below 
the  vehicle  and  to  the  main  steam  pipe  of  the 
train  by  means  of  couplings. 

The  modification  illustrated  in  Fig.  3  shows  a 
low  pressure  steam  heating  of  the  same  kind  in 
which  the  upper  end  of  the  boiler  filling  pipe  sys- 
tem leading  from  the  highly  located  tank  down- 
wardly into  the  boiler  I ,  is  controlled  at  the  tank 
24  by  a  magnetically  operated  valve  40  the  con- 
trol circuit  of  which  is  subjected  to  the  action 


of  a  float  I 3  in  the  boiler  in  such  a  manner,  that, 
when  the  predetermined  maximum  water  level 
is  reached  in  the  boiler,  the  control  circuit  is 
opened  and  the  valve  40  is  closed.    As  long  as 

5  the  control  current  flows  the  magnetically  op- 
erated valve  40  is  maintained  open,  and,  if  the 
boiler  pressure  allows,  water  may  flow  from  the 
tank  24  into  the  boiler  I  by  way  of  the  boiler 
filling  pipe  system. 

]i)     This  filling  pipe  system  leads  from  the  tank 

24  by  way  of  the  magnetic  valve  40  and  the  short 
pipe  47  into  the  vertical  pipe  4  the  lower  end 
of  which  discharges  into  the  water  space  of  the 
boiler  near  the  bottom  of  the  latter.   The  pipe 

15  4  of  this  boiler  filling  pipe  system,  however,  simul- 
taneously forms  a  portion  of  the  stand-pipe, 
designated  5  in  Fig.  1,  as  about  in  the  height  of 
the  predetermined  minimum  water  level  hnur..  the 
pipe  socket  55  connected  to  the  water  space  of 

2o  the  boiler  leads  to  this  pipe  4  the  upper  end  of 
which  is  connected  by  a  bend  or  elbow  4'  to  the 
interior  space  of  the  tank  24  above  its  highest 
water  level.  This  arrangement  acts  in  exactly 
the  same  manner  as  the  system  of  pipes  4  and 

gg  5  described  in  connection  with  the  construction 
shown  in  Fig.  1. 

The  control  current  of  the  magnetically  op- 
erated valve  40  is  supplied  from  a  battery  41  by 
way  cf  a  main  switch  42,  an  automatically  act- 

30  ing  auxiliary  switch  46  and  a  bridge  contact 
,  switch  45  which  is  so  actuated  by  the  float  (6, 
that  on  reaching  the  highest  predetermined  wa- 
ter level  of  the  boiler  the  magnetic  valve  40  is 
rendered  currentless  and  closes  the  boiler  filling 

35  pipe  system  47,  4. 

In  dependence  of  the  water  level  of  the  boiler, 
moreover  the  boiler  furnace,  i.  e.  the  fuel  supply 
to  the  burner  28,  also  is  controlled  by  the  float 
16.  The  fuel  supply  from  the  tank  25  is  effected 

40  by  means  cf  an  electrically  driven  pump  and  the 
blower  I C  which  preferably  is  driven  by  the  same 
motor  as  the  pump.  This  control  also  is  effected 
by  means  of  a  circuit  supplied  with  current  from 
the  battery  41  over  the  main  switch  42  and  the 

43  auxiliary  switch  46,  which  circuit  is  cpened  by 
the  float  16  if  the  maximum  limit  cf  the  water 
level  of  the  boiler  fim*.  is  reached,  whereby  the 
boiler  firing  is  rendered  operative. 

The  top  and  the  bottom  of  the  float  1 6  prefer  - 

50  ably  are  resiliently  mounted  by  means  of  a  spring 
member  55,  and  during  dropping  of  the  water 
level  of  the  boiler  from  hm&x.  to  ftmin.  the  mem- 
ber 55  performs  a  relatively  small  way  of  about 
10  mm  for  instance  only.    The  float  16,  in  a 

55  manner  known  per  se,  acts,  by  means  of  a  small 
piston,  upon  the  contact  bridge  of  the  switch  45. 

By  way  of  the  auxiliary  switch  46,  a  time- 
and  protection-switch  51  also  is  connected  into 
the  control  circuit  of  the  motor  for  the  fuel  sup- 

60  Pty  and  tne  blower  1 0.  If  the  heating  plant 
is  set  in  operation,  the  time  switch  at  first  is 
closed.  After  a  short  period  of  time.  i.  e.  after 
about  a  minute,  however,  the  switch  is  opened 
and  closes  the  circuit  cf  the  control  current  as 

65  soon  as  a  temperature  feeler  51',  preferably  an 
expansion-  or  bimetal-body,  arranged  in  the 
chimney  52  of  the  firing,  is  heated.  If  the  burner 

25  is  not  ignited,  the  circuit  of  the  motor  for  the 
firing  is  opened,  so  that  the  firing  is  rendered  in- 

70  operative.  Simultaneously  a  control  lamp  53  is 
lighted  which  indicates  this  faulty  or  incorrect 
state.  This  may  mean  that  either  no  fuel  is 
present  in  the  tank  25  or  the  nozzles  of  the 
burner  29  are  contaminated  or  clogged. 

75     To  control  the  firing  in  dependence  of  the 


374,611 


5 


height  of  the  temperature  of  the  heated  space, 
a  space  temperature  feeler  54  is  arranged  at  a 
corresponding  place  in  the  space  of  the  car  which 
feeler  also  acts  upon  the  circuit  driving  the  mo- 
tor for  the  burner  29  and  the  blower  10  in  such  g 
a  manner,  that,  on  reaching  a  predetermined 
space  temperature  of  about  20°  C,  the  firing 
is  rendered  inoperative.  If  the  temperature  in 
the  heated  space  drops  again,  for  instance  to 
19°  C,  the  circuit  is  closed  again  by  means  of  10 
the  temperature  feeler  54  and  the  burner  is  op- 
erated again.  Hereby  preferably  an  electric  high 
voltage  ignition  is  used  having  two  electrodes 
located  above  the  burner  nozzle. 

The  automatic  return  of  the  water  into  the  ir> 
boiler  (  in  the  heating  plant  according  to  Fig.  3 
is  effected  by  leading  the  steam  draw  off  pipe 
31,  supplying  the  radiators  19  with  steam,  to  a 
highest  point  at  which  a  thermostatically  con- 
trolled valve  50  is  arranged  which  is  closed  on  20 
steam  passing  through  it.  When  the  plant  is  set 
in  operation,  first  air  is  discharged  through  this 
valve  50  until  steam  begin  to  flow  into  the  at- 
mosphere and  starts  to  heat  the  thermostat  of 
the  valve.  After  closing  of  the  valve  50,  the  boiler  2j 
I,  the  steam  draw  off  pipe  31  and  the  radiators 
1 9  connected  to  the  boiler  as  well  as  the  condense 
water  pipe  48  in  which  collects  the  water  from 
the  radiators  form  a  coherent  space  closed  in 
itself  in  which  at  all  points  the  same  pressure  30 
prevails.  As  the  collecting  pipe  48  discharges 
near  the  bottom  of  the  boiler  into  the  water  space 
of  the  latter,  the  condense  water  formed  in  the 
radiators  19  always  automatically  returns  into 
the  water  space  of  the  boiler. 

To  obtain  an  automatic  discharge  or  emptying 
of  the  part-s  of  the  heating  plant  filled  with 
water  after  the  plant  has  been  rendered  inopera- 
tive, an  electrically  controlled  valve  44,  for  in- 
stance a  thermostatically  controlled  valve,  is  ar-  40 
ranged  at  the  bottom  of  the  boiler  1  the  thermo- 
stat of  which  is  heated  by  a  heating  coil  which, 
by  way  of  the  main  switch  42,  is  supplied  with 
current  from  the  battery  41.  Therefore,  as  soon 
as  the  main  switch  42  is  closed,  the  heating  coil  4.3 
is  heated  and  the  thermostat  43  closed  the  valve 
44.  if  by  opening  of  the  main  switch  42  the 
heating  plant  is  rendered  inoperative,  the  ther- 
mostat 43  is  cooled  due  to  want  of  heating  cur- 
rent, the  valve  44  is  opened  and  the  water  from  50 
the  heating  plant  flows  into  the  atmosphere. 
Hereby,  however,  the  valve  40  closes  due  to  want 
of  its  control  current,  and  the  water  in  the  water 
tank  24  is  retained  for  other  purposes  of  use. 
If  danger  of  freezing  exists,  a  special  emptying  5f> 
valve  for  the  tank  24,  operated  by  the  man  at- 
tending the  car  is  to  be  opened  in  this  case  which 


operation  is  known  to  him  from  the  usual  lava- 
tories in  railway  cars. 

In  a  very  simple  manner  the  heating  plant 
may  be  set  in  operation.  The  tank  24  is  filled 
with  water  and  the  switch  42  is  closed.  Of  course, 
care  is  to  be  taken  also  that  the  tank  25  is  filled 
with  fuel.  As  soon  as  the  main  switch  42  is 
closed,  the  valve  40  is  opened  and  water  flows 
into  the  boiler  I  over  the  boiler  filling  pipe  sys- 
tem 47,  4.  Of  course,  in  the  meantime  some 
water  also  flows  off  by  way  of  the  still  open  dis- 
charge valve  44  into  the  atmosphere.  However, 
this  flow  of  water  is  stopped  already  after  a  short 
period  of  time  as  soon  as  the  heating  coil  heats 
the  thermostat  43  and  the  valve  44  is  closed. 

If  now  the  boiler  is  filled  with  water  to  the 
height  hmax.  the  float  1 6  actuates  the  bridge  con- 
tact switch  45  and  opens  the  control  circuit  of 
the  valve  40  so  that  the  latter  closes.  Simul- 
taneously by  way  of  the  auxiliary  switch  46  the 
bridge  contact  switch  45  cuts  in  the  control  cir- 
cuit of  the  burner  motor.  As  soon  as  a  suf- 
ficiently high  steam  pressure  is  present  in  the 
boiler  I,  steam  is  supplied  to  the  radiators  19 
by  way  of  the  pipe  3 1 .  This  steam  by  way  of  the 
valve  50  presses  the  air  out  of  the  heating  system 
and  finally  closes  the  valve  50  by  heating  the 
appertaining  thermostat.  Now,  the  same  pres- 
sure as  in  the  boiler  I  is  adjusted  in  the  radiators 
19  and  in  the  condense  water  pipe  48.  With 
increasing  pressure  the  column  of  water  in  the 
stand-pipe  4,  4  rises.  By  way  of  the  pipe  48  the 
condense  water  which  is  formed  in  the  radiators 
flows  back  to  the  water  space  of  the  boiler,  where- 
by the  water  level  in  the  pipe  48  adjusts  itself 
to  that  of  the  boiler  I . 

If  now  the  pressure  in  the  boiler  I  is  raised  so 
high  that  water  from  the  water  space  of  the 
boiler  is  pressed  upwardly  by  way  of  the  stand- 
pipe  4,  4'  into  the  tank  24,  the  water  level  in 
the  boiler  drops,  the  float  drops  and  cuts  out 
the  control  circuit  of  the  burner  motor  and  cuts 
in  the  circuit  of  the  valve  40,  the  burner  is  ex- 
tinguished, the  valve  40  is  opened  and  cold  water 
flows  to  the  water  space  of  the  boiler  and  pre- 
vents further  rise  of  the  boiler  pressure.  If  nev- 
ertheless the  boiler  pressure  further  rises,  then 
on  reaching  a  level  below  a  predetermined  mini- 
mum water  level  of  the  boiler  Timin.,  the  steam 
is  blown  off  by  way  of  the  connecting  pipe  56 
towards  the  water  flowing  off  from  the  valve  40 
by  way  of  the  pipe  4,  4'  until  the  proper  boiler 
pressure  and  the  corresponding  water  level  are 
reached,  whereupon  the  operation  described  is  re- 
peated. 
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The  problem  of  the  production  of  glazes  which 
contain  neither  lead  nor  boron  is  very  old  and 
numerous  investigations  have  already  been  made 
to  find  a  satisfactory  solution.  But  the  glazes 
obtained  could  only  be  used  at  firing  temperatures 
over  1100°  C.  The  desire  of  the  ceramic  manu- 
facturer, however,  is  directed  to  firing  tempera- 
tures which  are  as  low  as  possible,  the  high  tem- 
peratures partly  destroying  the  under  glaze  colors 
and  partly  changing  the  physical  qualities  of  the 
fired  ceramic  material  in  a  very  unfavourable 
manner. 

Now  it  was  found  that  according  to  my  inven- 
tion glazes  may  be  produced  which  contain 
neither  boron  nor  lead  and  whose  firing  tem- 
peratures are  below  1000°  C.  In  contrast  with 
the  hitherto  known  methods  for  the  production 
of  glazes,  the  alkali  is  not  added  in  form  of 
sodium  monoxide  as  the  alkali  in  form  of  sodium 
monoxide  tends  to  capillary  cracks.  In  conse- 
quence thereto  the  alkali  is  added  to  the  batch 
in  the  form  of  potassium  monoxide  in  quantities 
of  0,4-8  molecules,  preferably  0,5-0,7  molecules 
according  to  the  Seger  formula. 

Moreover,  I  have  found  that,  with  respect  to 
the  glazes  and  the  low  firing  temperature,  it  is 
advantageous  to  keep  the  content  of  barium 
oxide  as  low  as  possible.  Glazes  which  contain 
considerable  amounts  of  barium  oxide  sometimes 
get  a  dull  coating  during  the  firing  process  in 
the  ceramic  furnaces  which  coating  exists  sub- 
stantially of  barium  sulfate,  separated  out  from 
sulphur-containing  furnace  gases. 

A  further  object  of  my  invention  is  seen  in 
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the  increase  of  the  silica  content.  Quantities  of 
3,6-5,0  molecules,  preferably  4-4,5  molecules  of 
silica,  according  to  the  Seger  formula,  are  added. 
In  spite  of  this  relatively  high  content  of  silica 
it  is  possible  to  maintain  a  fusion  point  of  the 
glazes  which  is  far  beiow  of  all  hitherto  known 
firing  temperatures  for  glazes  free  from  boron 
and  lead. 

The  glaze  composition,  i.  e.  the  substitution  of 
sodium  monoxide  by  potassium  oxide  with  a  very 
low  content  of  barium  oxide  and  an  increased 
content  of  silica  yields  to  glazes  with  final  firing 
temperatures  below  1100°  C,  even  below  1000°  C. 

In  carrying  out  my  invention  I  proceed  as 
follows: 

A  glaze  of  the  Seger  lormula 

0.55  molecules  K2O 
0,10  molecules  ZnO 
0,15  molecules  CaO  > 
0.10  molecules  MgO 
0,10  molecules  BaO 

is  made  from  the  customary  ceramic  starting 
materials.  After  mixing  the  starting  materials 
are  melted  at  1300°  C,  the  melt  afterwards 
poured  in  water  and  the  resulting  shot  ground 
with  the  necessary  quantities  of  clay.  The  dross 
is,  if  desired,  mixed  with  pigments  for  the  manu- 
facture of  colored  glazes,  then  applied  to  stone- 
ware, ceramic  of  various  kinds,  tiles,  wall  plates, 
ceramic  articles  and  the  like  and  fired  at  SK  05a. 
A  perfect  good  flowing  out  glaze  is  obtained 
which  meets  all  requirements. 

WILHELM  DIETHER. 
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The  present  invention  concerns  some  improve- 
ments in  injectors  with  electro-magnetic  control 
for  internal  combustion  engines,  and  the  object 
of  it  are  improvements  in  some  parts  of  the  injec- 
tor for  internal  combustion  engines  which  are 
particularly  subjected  to  friction  and  percussion. 

In  the  specification  of  the  application  Serial 
N.  305  419,  the  necessity  is  established  for  the 
friction  and  percussion  surfaces  to  be  very  hard. 
As  an  easy  solution  the  rule  was  indicated  of 
hardening  the  percussion  surfaces  of  the  arma- 
tures by  means  of  chrome  application  after  roll- 
ing. Such  hardening  has  been  shown  to  be  in- 
sufficient in  practice  particularly  for  the  injectors 
operating  at  very  high  frequency:  the  iron  under 
the  chromium  pulls  and  the  chromium  peels  off. 

This  invention  indicates  a  better  solution, 
which  is  always  an  example  and  which  will  be 
clearly  seen  from  following  specifications  re- 
ferring to  the  annexed  drawing  where  the  figure 
represents  with  details,  the  zone  of  the  injector 
concerning  the  parts  of  the  armatures. 

In  accordance  with  the  improvement,  the  per- 
cussion surfaces  are  no  longer  those  of  the  soft 


iron  armature  5a  and  4a,  but  those  of  two  cen- 
tral hardened  steel  pivots  9a  and  51,  the  first 
being  an  integral  part  of  the  valve  rod  already 
existing  whereas  the  second  is  fixed  in  the  plug 

5  25a  applied  to  the  fixed  armature  4a. 

The  dimensions  are  such  that  the  play  7a  be- 
tween the  loose  armature  5a  and  the  fixed  arma- 
ture 4a  is  more  than  the  play  between  the  pivot 
9a  and  pivot  51,  to  the  extent  of  a  few  hun- 

10  dredth  parts  of  a  millimeter,  so  that  when  the 
valve  is  open  and  9a  and  51  touch  each  other, 
the  parts  5a  and  4a  are  found  to  be  very  near 
without  touching  however. 
The  material  (iron)  of  51  is  fixed  to  the  ma- 

15  terial  (non  magnetic  iron)  of  25  by  forcing  and 
soft  welding  if  necessary,  so  that  it  is  mag- 
netically insulated  from  the  material  of  4a. 

The  iron  of  9a  is  already  magnetically  insu- 
lated from  the  iron  of  5a.    It  is  of  course  under- 

20  stood  that  the  particulars  of  execution  can  be 
varied  without  coming  out  of  the  dominion  of 
the  invention  patent. 
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The  present  invention  concerns  a  device  for  ob- 
taining automatically  the  proper  fuel-air  mixture 
under  all  conditions  of  operation  of  internal  com- 
bustion engines  fitted  with  electromagnetic  in- 
jection, g 

The  object  of  the  present  invention  is  the 
achievement  of  an  innovation  as  disclosed  by  the 
following  specification,  with  reference  to  the  at- 
tached drawing  given  as  an  example  and  pure  in- 
dication, limitating  in  no  way  the  range  of  the  io 
invention. 

The  single  figure  shows  diagrammatically  the 
device  with  some  of  its  parts  in  action. 

In  the  drawing  the  supercharger  30,  draws  in 
air  from  conduit  3 1  and  delivers  it  to  pipe  33,  feed-  1 5 
ing  the  various  cylinders  of  the  engine.  In  the 
suction-conduit  31  is  a  throttle  34,  controlling  the 
air-admission,  which  throttle,  by  means  of  lever 
35  and  the  yieldable  pull-rod  36 — 37  is  hand-con- 
trolled through  lever  33,  fulcrum ed  in  39.  20 

In  the  same  conduit  3  ( ,  there  is  also  a  second 
throttle  40,  limiting  the  air-feed,  up  to  a  certain 
altitude  at  which  the  full  power  of  the  engine  is 
reestablished:  said  throttle  iu  controlled  through 
lever  41  and  the  pull-rod  42  by  the  limiting  de-  25 
vice  43. 

The  pull-rod  36 — 37  is  yieldable,  being  yieldably 
shortened  on  compression  of  spring  44,  when  the 
nose  45  fouls  the  adjustable  stop  46,  correspond- 
ing to  full-open  throttle  34:  it  cannot  however 
lengthen  more  than  allowed  by  the  end  47  of  the  so 
casing  48  enclosing  the  spring. 

The  limiter  43  is  of  any  known  type  with  mano- 
metric vacuum -bellows  49  enclosed  in  a  tight 
chamber  50,  wherein  operates  the  absolute  air 
feeding  pressure  prevailing  in  the  supercharger,  35 
to  which  it  is  connected  by  means  of  pipe  5 1 ,  the 
limiter  can  be  or  not  be  provided  with  an  hy- 
draulic servomotor. 

The  bellow  49  is  not  fixed,  but  held  by  spring 
53  against  the  inner  face  of  guide  54  of  the  stem  40 
55  of  said  bellows;  the  position  being  adjusted  so 
that  the  hand  lever  33  has  completely  opened 
throttle  34,  the  pull-rod  36 — 37  begins  to  shorten, 
due  to  the  stop  46;  the  screw  56  of  lever  38  moves 
the  stem  55  of  bellows,  compressing  spring  53  and  45 
the  throttle  40  opens  further,  thus  allowing  a  cer- 
tain supercharging  of  air  (for  instance  at  take- 
off). 

The  electric  current  distributor  14  to  the  vari- 
ous injectors  of  the  engine  (fed  by  battery  15  50 
when  the  switch  16  is  closed)  is  of  the  type  with 
variable  length-of-time  of  contact,  said  variation 
being  controlled  by  a  centrifugal  regulator  17 
through  pull-rod  1 8  and  lever  1 9  as  in  the  speci- 
fication Serial  N.  315,734.  55 


The  centrifugal  regulator  (7  (or  any  other  de- 
vice, either  mechanical,  hydraulic  or  air-driven 
etc.  sensitive  to  speed  changes)  has  the  object 
of  keeping  within  convenient  limits  the  fuel- 
pressure  in  relation  to  the  changes  in  the  speed  of 
the  engine,  namely  to  prevent  it  to  increase  too 
much  at  high  speeds.  This  is  obtained  by  letting 
the  regulator  control  the  device  adjusting  the 
"angular"  length-of-time  of  the  injection,  if  in 
any  particular  case  it  should  be  desired  to  keep 
the  fuel-pressure  constant,  it  will  be  sufficient  to 
keep  constant  "relatively  to  time"  and  by  means 
of  said  regulator,  and  at  all  speeds,  the  length-of- 
time  of  the  injection  (by  maintaining  the  angular 
length  of  time  proportional  to  speed) ;  this  owing 
to  the  direct  ratio  existing  between  the  engine's 
speed  and  the  fuel-volume  fed  by  the  pump  per 
unit  of  time. 

The  volumetric  pump  5  draws  in  the  fuel  from 
tank  7  by  means  of  pipe  8  and  feeds  it  under 
pressure  to  the  injectors  by  means  of  pipe  9. 

An  automatic  correcting  device  maintains  the 
proper  fuel -air  ratio  in  relation  to  the  feed  pres- 
sure air,  independently  of  the  characteristics  and 
speed  of  the  pump. 

It  consists  in  a  vacuum  manometric  bellows  60, 
placed  in  chamber  61  wherein,  by  means  of  pipe 
G2  and  G2'  connecting  it  with  the  pressure  pipes 
of  the  supercharger  (or  with  the  air  intake  con- 
duit, when  the  engine  has  no  supercharge)  there 
prevails  at  every  instant  the  absolute  feed-pres- 
sure. The  shifts  (induced  by  bellows  60  with  its 
variation  in  length)  on  the  tapering  part  63  of 
piston  64,  by-pass  more  or  less  fuel,  through 
pipe  65. 

Another  system  of  bellows  68,  within  chamber 
69,  with  a  piston  70  and  its  conical  end  71,  is 
placed  in  parallel  with  the  preceding,  by  means  of 
pipes  73 — 74  and  75. 

In  the  system,  chamber  69  communicates  with 
the  outer  atmosphere  through  hole  76.  Its  ob- 
ject is  that  of  allowing  a  proper  air-feed-adjust- 
ment cf  the  engine,  provided  with  superchargers, 
from  the  ground  up  to  the  prescribed  altitude  at 
which  the  full  power  of  the  engine  is  reestab- 
lished (this  is  the  case  for  engines  having  to  op- 
erate at  given  altitudes) . 

In  conclusion,  the  set  of  devices  for  adjusting 
the  fuel-air-ratio  of  the  feeding  mixture,  con- 
sists substantially  in  two  systems  of  manometric 
bellows,  both  under  vacuum,  inserted  in  parallel 
on  the  fuel  by-pass;  with  their  variation  in  length, 
said  bellows  obtain  each  one  for  itself,  that  the 
passage  of  the  fuel  be  varied,  by  the  motion  of 
the  piston  with  tapering  end  before  its  seat. 

Of  these  two  devices,  the  first  operates  under 
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influence  of  the  feed-pressure  of  the  engine,  limit- 
ing or  respectively  increasing  the  section  of  pas- 
sage of  the  fuel,  according  to  the  increase  or 
decrease  of  fuel-pressure,  the  second  operates 
under  atmospheric  pressure  so  as  to  limit  or  in- 
crease the  section  of  passage  according  to  the 
increase  or  decrease  of  outer  air  pressure. 
The  combination  of  the  two  manometric  bel- 


lows allows  the  air-fuel  ratio  to  be  kept  prac- 
tically constant,  whatever  be  the  operating  condi- 
tions of  the  engines. 
It  should  be  understood  that  the  details  of 
.-,  manufacture  and  of  application  might  vary  in 
practice  without  thereby  exceeding  the  limits  of 
the  Invention. 
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Aluminium  alloys  containing,  as  main  added 
elements,  zinc,  magnesium  and  copper,  are  well 
known;  they  have  been  much  studied,  as  their 
characteristics  are  relatively  high,  although  in 
fact,  only  slightly  superior  to  those  of  Al-Zn 
alloys  of  high  Zn  content. 

The  extremely  surprising  fact  has  been  noticed 
that  the  addition  of  small  quantities  of  chromium 
has  the  effect  of  raisin?  in  quite  an  unexpected 
manner,  the  mechanical  characteristics  of  said 
alloys.  An  addition  comprised  between  0.01  and 
2%  is  sufficient.  This  proportion  obviously  de- 
pends on  the  contents  of  the  alloy  in  other  con- 
stituents.  These  contents  can  be  the  following: 

Znupto  15% 
Mg  from  1.5  to  7% 
Cu  up  to  5% 
Ni  up  to  3% 

Al=substantially  the  remainder. 

By  Al=substantially  the  remainder,  it  must  be 
understood  that  the  alloy  inevitably  contains 
the  impurities,  impossible  to  avoid,  which  tech- 
nical metallurgical  products  always  contain,  even 
when,  eventually,  they  have  been  chosen  amongst 
the  most  pure." 

The  addition  of  chromium  can  be  effected  by 
any  of  the  usual  technical  means,  such  as,  by 
way  of  example:  by  addition  of  the  metal  itself, 
of  an  aluminium-chromium  mother  alloy,  or  of  a 
mother  alloy  the  main  ingredient  of  which  is 
aluminium  containing,  in  addition  to  chromium, 
other  constituents  of  the  alloy,  or  again  a  chro- 
mium alloy  with  one  or  more  of  the  other  con- 
stituents. The  chromium  or  some  of  the  other 
constituents  can  also  be  added  in  the  form  of 
salts  from  which  the  chromium  is  freed  by  double 
reaction  with  the  liquid  metal  bath. 

To  the  alloys  according  to  the  invention  can, 
of  course,  be  added  the  known  additional  ele- 
ments for  refining  the  grain  and  facilitating  the 
plastic  distortions,  such  as  Zr,  V,  Ti. 

Likewise,  use  can  also  be  made,  for  these  alloys, 
of  casting  processes  or  specially  known  ingot 
moulds  for  avoiding  or  diminishing  the  import- 
ance of  the  segregations. 

The  alloys  can  be  used  after  heat  treatment 
consisting  in  completely  or  partially  dissolving 
them  by  a  heating  operation  the  duration  of 
which  depends,  as  is  well  known,  on  the  struc- 
ture and  composition  of  the  alloy,  and  the  tem- 


perature of  which  is  comprised  between  350°  C. 
and  the  temperature  at  which  melting  begins; 
this  heating  is  followed  by  a  sudden  cooling  in  the 
open  air,  in  oil  or  in  water.   This  treatment  can 

5  be  completed  by  a  precipitation  treatment  effected 
by  heating  at  a  temperature  which  can  be  raised 
from  the  surrounding  temperature  up  to  about 
400°  C,  and  the  duration  of  which  varies  ac- 
cording to  the  degree  of  mechanical  resistance 

10  desired. 

The  addition  of  chromium  must  be  carefully 
proportioned  to  the  composition  of  the  alloy. 
By  way  of  example,  the  following  compositions 
can  be  cited: 

15  Example  1. — The  alloy  contains:  Mg  2.5% — 
Zn  8.4%— Cu  1.5%— Cr  0.4%.  It  is  rolled  into 
sheets  1  m/m  thick,  by  hot  rolling,  then  by  cold 
rolling.  These  sheets  are  heated  to  460°  C.  for  two 
hours,  then  quenched  in  water.    They  have  the 

20  following  characteristics: 

Tensile  strength:  46  kg/mm2 — Elastic  limit: 
29.5 — Elongation  9.5 — Brinnell  number:  94. 

The  same  alloy,  after  a  precipitation  treat- 
ment at  125°  C  for  10  hours,  showed: 

25  Tensile  strength:  73  kg/mm2 — Elastic  limit: 
69 — Elongation:  5 — Brinnell  number:  170. 

Example  2. — The  alloy  contains:  Mg  1.9% — 
Zn  8%— Cu  1.5%— Cr  0.25%.  It  is  extruded  in 
the  press  into  round  bars,  rendered  homogeneous 

30  by  heating  at  460°  C.  for  two  hours,  then 
quenched  in  water.  It.  has  the  following  char- 
acteristics: 

Tensile  strength:  47  kg/mm2 — Elastic  limit: 
31 — Elongation:  14. 
35     The  same  alloy  after  precipitation  treatment 
at  125°  C.  for  10  hours,  showed: 

Tensile  strength:  65.4 — Elastic  limit:  61 — 
Elongation  9.5. 

Example  3. — The  alloy  contains  Mg  2.59? — 
40  Zn  8% — Cr  0.5%.  It  is  extruded  in  the  press  into 
round  bars,  rendered  homogeneous  by  heating  at 
460°  C.  for  two  hours,  then  quenched  in  water. 
It  presents  the  following  characteristics: 

Tensile  strength:  42.3 — Elastic  limit:  28.4 — 
45  Elongation:  11.5 — Brinnell  number:  126. 

The  same  alloy,  after  precipitation  treatment 
at  125°  C.  for  10  hours,  showed: 

Tensile  strength:  66.1 — Elastic  limit:  65 — 
Elongation:  5.7 — Brinell number:  164. 
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This  invention  relates  to  non-skid  devices  for 
the  tires  of  motor  vehicles,  of  the  type  to  be 
additionally  applied  to  the  tires  to  prevent  skid- 
ding, especially  in  case  of  snow  and  ice  on  the 
road. 

It  is  an  important  object  of  the  present  in- 
vention to  provide  a  non-skid  device  which  gives 
maximum  friction  and  grip  on  the  road. 

A  special  object  of  the  invention  is  to  provide 
a  non-skid  device  which  is  adapted  to  prevent 
the  jerks  and  jolting  movements  occurring  on 
slippy  roads  especially  when  starting,  where  the 
conventional  non-skid  chains  with  rubber  shoes 
and  are  used. 

With  these  and  further  objects  in  view,  as  may 
become  apparent  from  the  within  disclosures,  the 
invention  consists  not  only  in  the  structures  here- 
in pointed  out  and  illustrated  by  the  drawings, 
but  includes  further  structures  coming  within 
the  scope  of  what  hereinafter  may  be  claimed. 

The  character  of  the  invention,  however,  may 
be  best  understood  by  reference  to  certain  of  its 
structural  forms,  as  illustrated  by  the  accom- 
panying drawings  in  which: 

Fig.  1  is  a  plan  view  of  a  shoe  element  for  a 
non-skid  device,  having  the  invention  applied 
thereto, 

Fig.  2  is  a  side  view  of  Fig.  1, 

Fig.  3  is  an  end  view  of  Fig.  1, 

Fig.  4  is  a  section  on  line  A — B  of  Fig.  1, 

Fig.  5  is  a  side  view  of  a  tire  provided  with 
my  novel  non-skid  device,  on  a  smaller  scale,  and 

Fig.  6  is  a  fragmentary  cross  sectional  view 
on  line  E — F  of  Fig.  5,  on  a  somewhat  larger 
scale,  but  showing  a  modified  mounting  method. 
Both  in  Fig.  5  and  6  the  shoe  elements  are  in- 
dicated schematically  only. 

Referring  now  to  the  drawings  in  greater  de- 
tail, and  first  to  Fig.  5,  it  will  be  observed  that 
the  tire  G  of  the  motor  car  wheel  H  is  fitted 
with  a  non-skid  chain  comprising  a  plurality  of 
rubber  strips  or  shoes  K  lying  across  the  tire  as 
best  seen  from  Fig.  6,  and  secured  to  a  chain  L 
by  means  of  U-shaped  members  M  of  steel  wire 
or  other  suitable  material  engaged  through  end 
holes  N  (Fig.  6)  in  the  rubber  strips  and  con- 
nected to  the  chain  L  in  any  suitable  manner. 
It  will  be  understood  that  in  the  construction 
shown  in  Fig.  5  another  chain  L  and  another 
series  of  U -members  M  have  to  be  arranged  on 
the  rear  side  of  the  wheel.  Both  chains  L  may 
be  provided  with  a  chain  lock  as  indicated  at  O 
in  Fig.  5,  but  in  many  instances  it  will  be  satis- 
factory to  provide  a  chain  lock  on  one  side  only, 
applying  the  non-skid  device  onto  the  wheel 
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from  the  outer  side  of  the  wheel  and  then  con- 
necting the  chain  lock  at  the  inner  side  of  the 
wheel.  The  chain  lock  may  be  in  the  form  of 
any  suitable  device  adapted  to  connect  and  dis- 
connect the  free  chain  ends  and  to  tighten  the 
chain. 

Referring  now  to  Figs.  1  to  4,  showing  a  single 
shoe  element,  it  will  be  seen  that  the  shoe  ele- 
ment is  provided  with  a  plurality  of  steps  and 
edges  C  in  the  form  of  stairs  extending  in  its 
longitudinal  direction,  i.  e.,  at  right  angles  to 
the  direction  of  motion  of  the  vehicle,  whereby 
an  increased  gripping  effect  is  achieved.  I  have 
found  that  the  gripping  effect  of  the  non-skid 
device  is  considerably  enhanced  by  the  fact  that 
a  plurality  of  gripping  edges  C  are  created  in 
accordance  with  my  invention  which  are  com- 
ing into  action  on  the  ground  at  the  same  time. 
Thus,  jolting  is  avoided,  especially  when  starting, 
and  smooth,  safe  driving  is  ensured  on  snow,  ice, 
slippery  country  roads  and  on  ploughland.  Also 
the  jerks  resulting,  especially  when  starting  with 
the  use  of  the  conventional  shoe  members  having 
one  active  edge  only,  are  smoothed  down. 

As  best  shown  in  Figs.  1  and  2,  the  shoe  ele- 
ment which  preferably  consists  of  soft  rubber, 
of  the  type  used  for  rubber  tires,  is  formed  of 
a  basic  strip  portion  P  having  end  lugs  Q  which 
are  formed  with  holes  R,  a  second  strip  portion 
S  of  smaller  width  and  length,  and  a  plurality 
of  small  prismatic  portions  T,  U,  W,  on  said  sec- 
ond strip  portion  S.  Moreover,  the  end  lugs  Q 
of  strip  P  are  recessed  to  form  steps  and  edges 
D.  The  strip  P,  and  the  portions  T,  U,  W,  are 
arranged  to  recede  from  the  edges  of  the  basic 
strip  P,  or  of  the  strip  portion  S,  respectively, 
in  such  a  manner  that  in  addition  to  the  trans- 
verse steps  and  edges  C,  further  steps  and  edges  D 
are  formed  in  the  longitudinal  direction  or  direc- 
tion of  motion  of  the  vehicle,  whereby  lateral 
skidding  and  side  slipping  of  the  vehicle  is  safely 
prevented  and  the  vehicle  is  reliably  kept  in  the 
track. 

The  steps  or  stairs  are  suitably  made  with 
sharp  edges  C  and  D  but  it  will  be  understood 
that  the  edges  may  show  some  rounding  off  such 
as  will  result  due  to  wear  and  tear  during  prac- 
tical use  of  the  device,  without  departing  from 
the  scope  of  the  invention,  the  main  feature  of 
my  invention  residing  in  the  fact  that  a  plurality 
of  consecutive  steps  is  provided  on  each  element, 
offering  a  plurality  of  attacking  and  supporting 
surfaces. 

According  to  a  further  feature  of  the  invention, 
some  of  the  blocks  or  prismatic  portions  T,  U,  W, 
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may  be  made  with  top  surfaces  rising  towards 
the  ends  of  the  strip,  as  indicated  at  X,  whereby 
the  number  of  edges  acting  against  side  slip  is 
further  increased.  Also,  to  a  certain  extent  this 
will  make  up  for  the  bending  of  the  shoe  member 
around  the  tire  (Fig.  6)  which  of  course  tends 
to  reduce  the  gripping  effect  of  the  outer  edges  D. 

Referring  now  to  Fig.  6  in  greater  detail,  it 
will  be  noted  that  in  this  case  a  single  non-skid 
shoe  K  is  secured  to  the  wheel  by  means  of  a 
strap  Y  connected  to  bore  N  of  lug  Q  in  any 
suitable  manner  and  placed  around  the  rim  of 
the  wheel,  a  buckle  Z  serving  for  tightening 
shoe  K. 

If  desired,  a  single  non-skid  shoe  K  according 
to  Fig.  6  may  be  attached  to  one  or  more  wheels 
of  the  vehicle,  but  it  is  also  possible  to  secure 
a  plurality  of  such  shoes  on  each  wheel  to  meet 
special  conditions. 


It  will  be  understood  that  the  portions  S,  T,  U, 
W,  of  the  shoe  K  constitute  an  integral  body 
together  with  the  basic  strip  P,  said  integral 
body  being  made  in  any  suitable  manner,  e.  g.  by 
5  molding.  If  desired,  other  materials  such  as, 
leather  or  metal  may  be  used  in  place  of  rubber 
for  making  the  shoes  K. 

The  apparatus  of  the  present  invention  has 
been  described  in  detail  with  reference  to  specific 
10  embodiments.  It  is  to  be  understood,  however, 
that  the  invention  is  not  limited  by  such  specific 
reference  but  is  broader  in  scope  and  capable  of 
other  embodiments  than  those  specifically  de- 
scribed and  illustrated  in  the  drawing.  Especial- 
la  ly  the  shoe  members  may  be  shaped  in  a  manner 
different  from  the  drawings,  provided  only  that 
a  plurality  of  steps  and  edges  are  created  for  the 
purpose  set  forth. 
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The  invention  relates  to  a  fountain  pen  accord- 
ing to  my  prior  Patent  No.  2,198,756  which  en- 
ables the  air  accumulated  in  the  ink  reservoir  of 
the  fountain  pen  to  be  expelled.  My  prior  patent 
refers  moreover,  to  a  device  intended  to  ensure 
that  no  bubbling  and  consequent  splashing  of  the 
ink  should  be  caused  by  the  air  expelled.  This 
aim  is  achieved  by  means  of  a  tubular  extension 
joining  on  to  the  edge  of  the  air  opening  pro- 
vided at  the  end  of  the  slot  of  the  nib.  Although 
this  device  substantially  reduces  the  danger  of 
any  bubbling  and  splashing  of  the  ink,  it  will 
nevertheless  not  eliminate  tins  danger  completely 
and  under  all  circumstances,  whilst,  moreover,  it 
also  renders  the  manufacture  of  the  nib  more 
difficult. 

As  against  this,  the  invention  enables  any 
splashing  of  the  ink  due  to  bubbling  to  be  pre- 
vented with  absolute  certainty,  this  purpose  be- 
ing achieved  without  any  alteration  of  the  usual 
construction  of  the  nib  or  with  a  so  slight  altera- 
tion only  of  its  construction  as  will  not  increase 
the  cost  of  its  manufacture. 

The  novelty  of  the  fountain  pen  according  to 
the  invention  consists  in  that  the  ink-spoon  duct 
possesses  a  lateral  branch  the  point  of  outlet 
whereof  is  situated  inside  the  ink  collecting  fun- 
nel surrounding  the  nib. 

In  the  accompanying  drawing,  various  embodi- 
ments of  the  device  according  to  the  invention 
are  represented  by  way  of  example. 

Fig.  1  is  a  longitudinal  section  of  one  embodi- 
ment of  the  invention,  whilst  Fig.  2  is  a  cross- 
section  along  line  2 — 2  of  Fig.  1. 

Fig.  3  is  a  longitudinal  section  of  another  em- 
bodiment, whilst  Fig.  4  is  a  cross-section  along 
line  4—4  of  Fig.  3. 

Figs.  5  and  6  are  two  variants  of  the  embodi- 
ment represented  on  Fig.  3. 


In  Figs.  1  and  2,  10  is  the  nib  and  15  is  the 
ink-spoon  duct,  the  latter  also  serving  for  the 
admission  of  the  air  entering  the  interior  of  the 
fountain  pen  in  order  to  replace  the  ink  consumed 

5  by  writing;  17  is  the  ink-collecting  funnel,  which 
is  of  slightly  greater  depth  than  usual.  Accord- 
ing to  the  invention,  the  lateral  duct  16  having 
its  point  of  outlet  preferably  immediately  above 
the  bottom  of  the   ink-collecting   funnel  17 

10  branches  out  from  the  ink-spoon  duct  15.  This 
lateral  duct  is  constituted  in  the  embodiment 
shown  on  Figs.  1  and  2  by  a  hole  drilled  into  the 
nib,  the  said  hole  being  similar  to  the  air  open- 
ing 12  usually  provided  on  nibs  but  being  situated 

15  nearer  to  the  root  of  the  nib  than  the  last-named 
opening;  it  is  only  down  to  the  opening  12  that 
the  slot  of  the  nib  extends. 

It  is  not  only  on  the  nib  itself,  however,  that 
the  lateral  branch  of  the  ink-spoon  duct  can  be 

20  provided:  it  may  also  be  arranged  so  as  to  pass 
through  the  ink-spoon,  as  shown  on  Figs.  3  and  4, 
according  to  which  the  lateral  duct  19  branches 
out  from  the  ink-spoon  duct  15  and  its  outlet 
orifice  is  situated,  in  the  vicinity  of  the  bottom 

25  of  the  ink-collecting  funnel  17,  on  that  side  of 
the  ink-spoon  1 8  which  is  opposite  to  the  nib  1 0. 

Fig.  5  represents  such  an  embodiment  of  the 
device  according  to  Figs.  3  and  4  in  which  the 
lateral  duct  (9  divides  into  two  branches  the 

3q  points  of  outlet  whereof  are  situated  on  the  two 
sides  of  the  ink-spoon  near  the  edges  of  the 
nib. 

According  to  Fig.  6  it  is  the  grooves  20  recessed 
into  the  surface  of  the  ink-spoon  18  and  branch- 
35  ing  out  from  the  ink-spoon  duct  1 5  that  constitute 
the  lateral  ducts,  which  in  this  case  are  situated 
between  the  nib  1 0  and  the  ink-spoon. 
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The '  ibject  matter  of  this  invention  is  a  method 
a'^i  tl  respective  apparatus  for  applying  hair 
pi  is  to  the  hair  for  the  purpose  of  curling,  wav- 
n    or  dressing  the  hair  in  general. 

'here  are  apparatuses  for  waving  the  hair  by  ,-. 
re  ing  it,  but  they  are  not  found  to  be  perfect 
while  their  use  is  tiresome  and  long,  and  they 
may  tear  the  hair  out  or  do  harm  to  it  while 
they  are  being  used.  Furthermore,  the  applica- 
tion of  hair  pins  to  a  tuft  of  rolled  hair  takes  io 
place  by  hand  and  is  found  to  be  very  bothersome 
and  not  rational.  This  causes  the  curl  dressing 
to  lose  shape  and  often  breaks  the  nails  caused 
by  the  necessary  effort  for  opening  the  hair  pins 
and  gives  rise  to  other  trouble.  1.5 

This  invention  does  away  with  the  aforesaid 
troubles  and  the  apparatus  is  easy  to  use,  with 
simple  and  quick  handling. 

The  method  according  to  the  invention,  is 
characterized  by  the  fact  that  to  a  suitable  fold-  20 
ed  tuft  of  hair  springed  hair  pin  or  the  like,  with 
means  for  support  and  running  is  applied. 

The  apparatus  for  carrying  into  the  effect  the 
method  now  defined  is  characterized  by  the  fact 
that  it  comprises,  beside  engaging  means  for  the  25 
hair,  means  of  engaging  for  a  springed  hair  pin, 
or  the  like,  fast  with  running  means,  support 
and  guide  means  for  the  hair  pin  and  automatic 
means  to  disengage  the  said  hair  pin  from  the 
running  and  guide  means  after  it  has  been  en-  30 
gaged  with  a  tuft  of  hair. 

Eventually  and  advantageously  the  apparatus 
for  .  -plying  the  hair  pins  to  the  tuft  of  hair  can 
proviJe  in  combination  suitable  means  to  wave 
or  zm\  the  hair.  „- 

In  a  preferred  embodiment,  the  apparatus  ' ' 
comprises  a  rod,  of  metal  by  preference,  at  the 
end  of  which  there  are  engaging  means  for  the 
hair  to  be  waved  or  curled,  a  sleeve  or  the  like 
running  on  the  said  rod,  provided  with  springed  40 
means  to  hold  a  hair  pin  or  the  like,  means  to 
help  to  disengage  the  waved  or  curled  hair  and 
to  avoid  wedging  the  hair  in  with  the  running 
sleeve,  the  manoeuvre  of  the  latter  putting  the 
hair  pin  in  the  tuft  of  hair  and  freeing  it  from  45 
the  waving  or  curling  means  as  well  as  auto- 
matic disengagement  of  the  hair  pin  from  the 
springed  or  rigid  means. 

The  apparatus,  if  required,  can  incorporate 
means  for  heating  the  rod,  of  the  electric  type  r,0 
for  instance,  or  it  can  be  combined  with  a  comb 
or  another  utensil.  The  hair  pin  engaging  with 
the  hair  can  be  of  any  type;  it  can  advanta- 
geously consist  of  an  elastic  wire,  metallic  for 
instance,  suitably  shaped,  bent  and  with  one  of  55 


its  ends  rounded  and  shaped  in  such  a  way  as  to 
help  it  to  go  in  the  tuft  of  hair  and  to  keep  the 
latter  in  the  inside  part  of  the  hair  pin  without 
any  chance  of  the  hair  getting  loose. 

The  foregoing  and  other  features  of  the  in- 
vention will  be  seen  from  the  following  specifi- 
cation which  refers  to  the  annexed  drawing, 
which  is  only  given  as  an  indicative  example 
without  limiting  the  range  of  the  invention  in 
any  way. 

Fig.  1  is  a  view  of  the  apparatus  with  the  hair 
wound  on  the  hair  pin  and  ready  to  be  un- 
twisted. 

Fig.  2  is  a  part  lengthwise  section  of  the  ap- 
paratus. 

Fig.  3  is  a  plan  view  of  the  end. 

Figs.  4  and  5  are  sections  on  lines  4 — 4  and 
5 — 5  of  Fig.  2  without  the  hair  pin. 

Fig.  6  is  a  raised  view  of  the  preferred  form 
of  execution  of  a  hair  pin. 

With  reference  to  Figures  1  to  5,  the  apparatus 
comprises  a  handle  A  provided  with  a  rod  B  of 
any  section  and  a  movable  sleeve  C  running  on 
the  latter. 

Rod  B  of  the  metallic  type,  but  which  can  be 
made  with  other  materials  such  as  synthetic  res- 
ins for  instance,  has  a  lengthwise  slot  10  at  its 
end,  of  a  suitable  length  in  which  the  tuft  of 
hair  to  be  waved  or  curled  is  threaded.  The 
aforesaid  slot  gets  wider  towards  the  end  of  the 
rod  to  help  threading  in  the  hair,  said  threading 
being  further  made  easy  by  the  convenient  asim- 
metric  shape  of  the  rod  ends  which  has  rounded 
borders  to  prevent  the  hair  breaking  as  well  as 
to  help  unwinding  and  winding  the  hair. 

In  the  lengthwise  direction  rod  B  has  a  first 
hollow  1 1  of  a  size  to  receive,  as  will  be  men- 
tioned hereinafter,  a  hair  pin  F  and  it  terminates 
freely  at  end  12;  this  end  is  shorter  than  the 
other  to  allow  an  easier  threading  of  the  hair 
and  make  the  hair  pin  F  can  disengage  auto- 
matically from  hollow  I  f .  The  aforesaid  end 
can  be  blunted  and  reduced  in  size.  There  is  a 
second  hollow  1 3  diametrically  opposite  hollow  1 1 
which  finishes  in  correspondence  with  the  end 
of  rod  B  with  a  projection  14  that  acts  as  a  stop 
device  for  sleeve  C  by  preventing  it  from  unwind- 
ing. Catches  1 5  in  one  with  sleeve  C,  with  blunt- 
ed or  rounded  corner  angles,  engage  in  hollows 
1 1  and  13.  The  said  catches  are  solid  with  the 
sleeve  C;  but  they  can  be  made  separately  and 
then  connected  with  the  sleeve.  The  purpose  of 
the  catches  is  to  guide  the  sleeve  and  to  make 
the  tuft  of  hair  wound  on  rod  B  unwind  with- 
out allowing  the  said  hair  to  entangle  with  the 
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movable  sleeve  and  hence  break.  To  further- 
more avoid  having  the  hair  entangle  with  sleeve 
C,  the  latter  does  not  adhere  to  rod  B  but  has  a 
ring  hollow  25,  whereas  the  said  sleeve  has  size 
reductions  26  (Fig.  3)  not  absolutely  necessary, 
which  prevent,  when  the  sleeve  is  operated,  the 
hair  from  being  entangled  among  the  running 
parts.  The  hair  is  unwound  from  rod  B  by  the 
catches  (5  which  keep  sleeve  C  centered  to  the 
rod,  serving  as  a  guide  for  the  same,  as  has  been 
said. 

The  bottom  catch  furthermore  stops  the  sleeve 
against  projection  14,  and  if  rod  B  is  of  a  round 
section,  it  prevents  the  sleeve  from  revolting.  In 
correspondence  with  hollow  1 1 ,  sleeve  C  has  an 
appendix  16  of  loop  bent  metal  wire  and  shaped 
in  such  a  way  as  to  hold  hair  pin  F  at  the  upper 
end  17  so  that  the  latter  is  in  one  with  sleeve 
C.  Appendix  16  is  fixed  in  such  a  way  as  to 
allow  it  to  be  as  elastic  as  possible  in  regard  to 
its  free  length;  with  this  end  in  view  it  is  fixed 
at  the  opposite  end  of  sleeve  C  and  a  hollow  16' 
is  made  in  its  anterior  part.  The  springed  tract 
of  appendix  16  is  lengthened.  This  is  foreseen 
in  such  a  way  as  to  be  able  to  efficiently  use  all 
the  length  of  the  hair  pin  without  causing  trou- 
ble for  the  fixing  of  same  to  the  sleeve  said  sleeve 
keeping  the  pin  obliged  in  the  cavity  of  the  rod. 
With  reference  to  Fig.  6,  the  hair  pin  F  is  re- 
alized by  flattering  its  ends  18  and  19  and  bend- 
ing back  one  of  the  aforesaid  ends  in  such  a  way 
as  to  form  a  marked  bend  20.  At  the  back  the 
said  hair  pin  ends  in  a  widened  part  17  which 
is  closed  elastically  in  the  other  end  23,  widened 
too,  of  bend  20  even  when  the  hair  pin  is  engaged 
with  a  considerable  quantity  of  hair,  thus  pre- 
venting the  hair  from  getting  free.  Owing  to 
its  shape,  bend  20  allows  the  hair  pin  to  thread 
through  the  hair  without  tearing  it  and  its  point 
21  can  be  suitably  rounded  to  avoid  scratching 


or  hurting  the  skin  when  hair  pin  F  is  put  in 
correspondence  with  the  roots  of  the  hair.  The 
aforesaid  hair  pin  can  have  known  bends  or 
waves  22. 

The  apparatus  is  used  as  follows:  when  sleeve 
C  is  at  the  bottom  of  rod  B,  a  hair  pin  F,  prefer- 
ably of  the  type  illustrated,  engages  in  appendix 
16;  it  will  be  kept  back  automatically  owing  to 
its  depression  24  when  the  said  sleeve  is  sent 

10  back.   The  hair  to  be  curled  is  combed  in  the 
required  way  and  by  keeping  it  stretched  by 
hand,  it  engages  with  slot  10  of  rod  B  and  is 
wound  on  it. 
Then  sleeve  C  is  moved  in  such  a  way  as  to 

I -j  thread  hair  pin  F  on  the  lock;  then  rod  B  is 
pulled  and  the  said  sleeve  is  kept  still  so  that 
the  curl  with  the  hair  pin  comes  off  the  rod. 
Automatically  hair  pin  F  too  disengages  from 
appendix  16  to  be  arrived  to  the  end  of  the  re- 

20  duced  part  12  and  of  the  cavity  1 1. 

For  waving  operations  take  place  as  above, 
but  winding  of  the  hair  on  rod  B  is  confined  to 
three  quarters  of  a  turn  or  about  this,  and  then 
the  operation  in  question  is  started  near  to  the 
roots  of  the  hair  and  it  can  be  repeated  several 
times  to  obtain  the  required  wave  on  the  same 
lock  of  hair. 

The  time  for  waving  the  hair  with  the  hair 
pins  can  be  reduced  considerably  by  heating  slot 

30  10  suitably.  The  apparatus  can  be  completed 
with  heating  means  of  the  electrical  type  or  an- 
other for  rod  B  and  the  handle  A  can  likewise 
be  replaced  with  a  comb  or  another  suitable  de- 
vice.   Although  only  one  way  of  making  the 

3.1  apparatus,  and  the  hair  pins  an  accomplished 
fact  has  been  illustrated,  in  practice  these  can 
undergo  variations  of  execution  and  accomplish- 
ment which  all  enter  into  the  field  of  the  in- 
vention. 
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This  invention  relates  to  a  driver's  seat,  es- 
pecially for  tractors  and  agricultural  machines. 
The  object  of  the  invention  is  to  arrange  the  seat 
on  the  vehicle  so  that  it  is  possible  to  alter  its 
position  in  a  simple  manner.  r> 

If  a  tractor  is  employed  for  cultivating  of  fields 
or  of  plants,  that  is  for  drillage  and  hoeing  work, 
when  it  is  material  to  conduct  the  implements 
accurately  in  the  rows  to  be  worked,  the  driver 
must  alternately  observe  the  course  of  both  front  1 0 
wheels  of  the  tractor.  As,  however,  the  driver's 
seat  is,  as  a  rule,  arranged  on  the  right  hand 
side  of  the  tractor  and  the  position  of  the  seat 
cannot  be  altered  during  the  service,  it  is  im- 
possible for  the  driver  to  also  observe  from  the  15 
seat  the  course  of  the  left  hand  front  wheel.  The 
same  is  evidently  valid  also  for  the  agricultural 
machines  destined  for  the  drillage  of  fields  and 
the  cultivation  of  plants  when  these  machines  are 
equipped  with  a  driver's  seat  from  which  they  are  20 
steered. 

According  to  the  invention  the  driver's  seat  is 
arranged  on  the  tractor  or  on  the  agricultural 
machine  so  that  it  can  be  moved  in  lateral  direc- 
tion parallel  to  itself  and  be  secured  in  its  dif-  ._>.-, 
ferent  positions,  preferably  however  in  the  middle 
position  and  in  the  end  positions.  In  this  man- 
ner the  position  of  the  seat  can  be  selected  as 
required  on  the  left  hand  side  or  on  the  right 
hand  side  or  in  the  middle  of  the  tractor,  so  that  ;;,| 
the  driver  during  the  work  on  the  field  can  easily 
observe  the  course  of  both  front  wheels  and  con- 
duct the  tractor  or  the  agricultural  machine  cor- 
rectly in  the  rows  to  be  worked.  The  seat  is  then 
preferably  connected  with  the  vehicle  by  means 
of  a  parallelogram-guide  which  is  mounted  so  that 
it  can  oscillate  about  turning  axles  situated  in  the 
direction  of  movement  of  the  tractor.  This  ar- 
rangement can  be  carried  out  so  that  the  sup- 
port for  the  seat  is  hingedly  connected  with  two  40 
parallel  links  fixed  the  one  below  the  other  on 
the  vehicle  and  oscillatable  in  lateral  direction. 
By  oscillating  the  links,  which  then  form  the 
parallelogram-guide  together  with  the  seat  sup- 
port, the  position  of  the  seat  can  be  altered  par-  45 
allel  to  itself.  The  links  are  preferably  oscil- 
latable by  180°.  In  the  middle  position  the  seat 
is  preferably  secured  by  a  foldable  belt  mounted 
on  the  vehicle,  and  in  the  extreme  positions  by  a 
stop  provided  on  the  vehicle  and  limiting  the  os- 
cillating movements  of  the  links.  The  construc- 
tion of  the  links  and  of  the  bearings  of  the  same 
and  of  the  seat  and  of  the  seat  support  may  be 
different. 

In  order  to  hold  the  links  in  the  parallel  posi-  65 
tion  in  any  position  of  the  seat,  these  links  may 
be  constructed  as  elbow  levers  according  to  the 
invention,  and  their  bent  off  arms  may  be  hingedly 
connected  by  a  strap.  In  this  manner  two  par- 
allelogram-guides are  formed  mutually  displaced  GO 
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at  an  angle,  and  the  seat  support  forms  with  one 
arm  of  each  of  the  links  the  one  parallelogram- 
guide,  and  the  bent  off  arms  of  the  links  with 
their  connecting  strap  form  the  second  parallelo- 
gram-guide. The  links  are  then  constructed  or 
arranged  so  that  always  only  the  pair  of  links  of 
one  parallelogram-guide  can  be  oscillated  into 
the  stretched  position  or  into  the  dead  point  po- 
sition, whereas  the  other  parallelogram-guide 
serves  for  overcoming  this  stretched  position. 
Hereby  is  avoided,  that  in  the  middle  position  of 
the  seat,  in  which  the  links  extend  in  one  line 
with  the  support  of  the  seat,  one  of  the  links  os- 
cillates from  the  stretched  position  towards  the 
left  and  the  other  link  towards  the  right,  where- 
by an  oblique  position  of  the  seat  support  and 
clamping  of  the  parallel  guiding  would  occur. 
By  the  additional  parallelogram  guiding  the  links 
are  guided  parallel  also  when  the  stretched  posi- 
tion is  exceeded. 

The  parallel  position  of  the  links  may,  however, 
be  preserved  in  any  position  of  the  seat  thereby 
that  the  parallel  conducted  links  are  fixed  on  the 
tractor  or  agricultural  machine  the  one  at  the 
side  of  the  other  and  connected  by  a  coupling 
piece  on  which  the  seat  support  is  fixed.  In  this 
arrangement  it  is  not  necessary  that  the  links  be 
oscillated  into  the  stretched  position,  so  that  an 
additional  parallelogram  guiding  of  the  links  is 
not  required.  The  arrangement  is  such  that  the 
links  are  in  perpendicular  position  at  the  middle 
position  of  the  seat  and  parallelly  oscillated  to- 
wards the  side  for  altering  the  position  of  the 
seat.  In  the  middle  position  the  seat  is  secured 
by  a  foldable  bolt  mounted  on  the  vehicle,  where- 
as stops  are  provided  on  the  links  for  securing 
the  seat  in  the  extreme  positions,  said  stops  limit- 
ing the  oscillating  movements  of  the  links  and 
striking  then  against  abutments  on  the  vehicle. 

Three  embodiments  of  the  invention  are  illus- 
trated by  way  of  example  in  the  accompanying 
drawing,  in  which  Figs.  1  and  2  show  the  first 
embodiment,  Figs.  3  to  5  the  second  embodiment, 
and  Figs.  6  and  7  the  third  embodiment. 

Fig.  1  is  a  side  elevation  and 

Fig.  2  a  rear  elevation, 

Figs.  3  and  4  are  rear  elevations  of  the  different 
positions, 
Fig.  5  is  a  top  plan  view  of  Fig.  4, 
Fig.  6  is  a  side  elevation  and 
Fig.  7  a  rear  elevation. 

A  rod  2  carrying  the  seat  I  is  inserted  into  a 
seat  support  3  consisting,  for  instance,  of  a  tube, 
said  rod  2  being  supported  relative  to  the  seat 
support  by  means  of  a  spring  4.  On  the  seat  sup- 
port 3,  connecting  links  5  and  6  are  provided,  b? 
means  cf  which  the  seat  support  is  hingedly  con- 
nected with  parallel  links  7  and  8.  These  links 
in  turn  are  mounted  on  pivot  pins  (9  and  I  I  situ- 
ated in  the  direction  of  travel  and  arranged  the 
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one  below  the  other  on  the  body  9  of  the  tractor 
or  on  the  frame  of  the  agricultural  machine. 
They  form  a  parallelogram  guiding  together  with 
the  seat  support  3,  by  means  of  which  guiding 
the  seat  I  can  be  brought  by  oscillation  from  the 
middle  position  shown  in  Fig.  2  in  full  lines  into 
the  left  hand  or  right  hand  extreme  position,  in- 
dicated in  Fig.  2  in  dash  dot  lines.  In  the  middle 
position  the  seat  is  secured  by  a  bolt  12,  which  is 
foldable  for  instance,  and  mounted  on  the  body  9 
of  the  tractor  or  on  the  frame  of  the  agricultural 
machine.  The  end  of  bolt  12  is  fork-shaped  and 
engages  over  the  seat  support  3.  The  bolt  12 
bears  then  against  stops  13  fixed  at  either  side 
of  link  7.  By  turning  bolt  1 2  about  its  pivot  point 
1 4  into  the  position  indicated  in  Fig.  1  in  dash  dot 
line,  the  links  7  and  8  can  be  oscillated  towards 
the  left  or  towards  the  right,  until  their  stops  1 3 
come  to  bear  against  an  abutment  15  mounted 
on  the  body  9  or  on  the  frame  of  the  agricultural 
machine,  by  which  abutment  the  seat  is  secured 
in  its  extreme  positions.  The  longer  the  links 
7  and  8  are,  the  greater  is  their  oscillation  and 
the  farther  can  the  seat  be  shifted  towards  the 
left  or  towards  the  right. 

According  to  Figs.  3  to  5,  the  links  7  and  8  are 
constructed  as  elbow  levers,  and  their  branched 
off  arms  16  or  17  are  hingedly  connected  by  a 
strap  18.  The  arms  16,  17  and  the  strap  18,  same 
as  the  arms  7  and  8,  form  a  parallelogram-guide 
with  the  seat  support  3 ;  the  arms  1 6  and  1 7  and 
the  strap  18  form  further  an  additional-guide  for 
the  links  7  and  8.  They  do  not  only  impart  to 
the  links  7  and  8  and  to  the  seat  support  3  a 
greater  security  against  torsional  stresses,  but 
also  prevent  the  links  from  oscillating  in  the 
stretched  position  in  opposite  direction.   Fig.  3 


shows  the  right  hand  extreme  position  of  the  seat, 
the  arm  8  of  the  lower  elbow  8,  17  striking  onto 
the  abutment  15  on  the  body  9.  In  this  position 
the  branched  off  arms  16  and  17,  which  in  the 

.".  form  of  construction  shown  are  at  right  angles 
relative  to  the  arms  7,  8,  are  in  the  stretched 
position.  Fig.  4  shows  the  middle  position  of  the 
seat  or  of  its  support  3,  the  arms  7  and  8  being  In 
the  stretched  position,  and  the  branched  off  arms 

10  16  and  17  being  correspondingly  at  right  angles 
relative  to  the  strap  1 8. 

As  shown  in  Figs.  6  and  7,  the  links  1 9  and  21 
transmitting  the  lateral  movements  of  the  seat 
are  mounted  on  the  pivot  pins  21  and  22  extend- 

15  ing  in  the  direction  of  travel  and  horizontally  ar- 
ranged the  one  at  the  side  of  the  other  on  the 
body  9  of  the  tractor  or  on  the  frame  of  the  agri- 
cultural machine.  The  pivot  pins  are  connected 
by  a  connecting  rod  23,  on  which  the  seat  support 

•_'M  3  is  fixed  approximately  at  the  middle.  In  the 
middle  position  of  the  seat  or  of  the  seat  support 
3  the  links  19  and  20  are  vertically  mounted,  the 
seat  support  being  arranged  between  the  pivot 
pins  2 1  and  22.   The  seat  is  secured  in  this  posi- 

■25  tion  by  a  foldable  bolt  12.  For  securing  the  seat 
or  the  support  of  the  same  in  the  extreme  posi- 
tions, stops  24  or  25  respectively,  are  provided  on 
the  links  1 9  and  20  and  limit  the  oscillating  move- 
ments of  the  links  by  striking  onto  the  abutment 

:;o  1 5  on  the  body  9  of  the  tractor.  In  this  form  of 
construction  the  stretched  position  of  the  links 
is  avoided.  The  full  lines  in  Fig.  7  show  the  right 
hand  extreme  position,  the  dash  lines  the  left 
hand  extreme  position,  and  the  mixed  lines  the 

35  middle  position  of  the  seat. 
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The  present  invention  relates  to  lubrication 
devices  and  it  is  more  especially,  although  not 
exclusively  concerned,  among  these  devices,  with 
those  for  lubricating  the  parts,  and  especially  the 
cylinders,  of  internal  combustion  engines. 

The  chief  object  of  the  present  invention  is  to 
provide  a  device  of  this  type  which  is  better 
adapted  to  meet  the  requirements  of  practice 
than  those  used  for  the  same  purpose  up  to  the 
present  time. 

According  to  an  important  feature  of  the  pres- 
ent invention,  concerning  more  especially  the  de- 
vices of  this  kind  in  which  the  lubricant  is  fed 
to  the  surfaces  to  be  lubricated  in  the  form  of  an 
emulsion,  these  devices  are  designed  in  such  man- 
ner that  the  air  intended  to  form  the  emulsion  is 
introduced  into  the  lubricant  at  a  point  located 
in  the  immediate  vicinity  of  the  reservoir  con- 
taining said  lubricant. 

The  emulsified  matter  is  then  preferably  led, 
through  suitable  conduits,  to  a  place  where  said 
matter  can  be  examined,  and  eventually  where 
its  rate  of  flow  can  be  adjusted,  after  which  the 
emulsion  is  fed  to  the  surfaces  to  be  lubricated. 

According  to  another  feature  of  the  invention, 
which  relates  to  the  case  of  internal  combustion 
engines  fed  with  "dry"  fuels,  such  for  instance 
as  producer  gas,  town  gas,  alcohol,  etc.,  the  cylin- 
ders, or  cylinder  tops  of  these  engines  are  lubri- 
cated by  means  of  emulsion  lubricating  devices, 
and  in  particular  devices  of  the  kind  above  de- 
scribed. 

Other  features  of  the  present  invention  will 
result  from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Pig.  1  is  a  diagrammatic  vertical  sectional  view 
of  a  lubricating  apparatus  of  the  type  forming 
an  oil  emulsion  to  be  used  in  an  internal  combus- 
tion engine,  this  apparatus  being  made  according 
to  the  present  invention; 

Pig.  2  is  an  elevational  view  showing  separately, 
on  an  enlarged  scale,  the  means  for  examining 
and  adjusting  the  composition  of  the  emulsion, 
as  included  in  the  apparatus  illustrated  by  Fig.  1, 
according  to  the  invention; 

Fig.  3  is  a  vertical  sectional  view  corresponding 
to  Pig.  2. 

In  the  following  description,  it  will  be  supposed 
that  the  invention  is  applied  to  the  lubrication 
of  an  explosion  engine  for  an  automobile  vehicle, 
and,  more  especially,  that  this  engine  is  fed  with 
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a  dry  fuel,  such  for  instance  as  producer  gas,  town 
gas,  alcohol  and  so  on. 

Experience  has  taught  that,  in  engines  fed  with 
such  fuels,  an  abnormal  wear  of  the  cylinders  and 
the  valves  takes  place  as  a  consequence  of  the 
nature  of  these  fuels. 

In  order  to  avoid  this  drawback,  according  to 
the  present  invention,  we  provide,  on  this  engine, 
a  lubricating  device  of  the  oil  emulsion  type,  such 
as  was  already  utilized,  in  the  case  of  engines  fed 
with  the  usual  fuels  for  obtaining  a  super-lubri- 
cation. Such  a  device,  when  used  in  connection 
with  an  engine  fed  with  a  dry  fuel,  plays  a  much 
more  important  part  since  it  is  necessary  to  pre- 
vent a  wear  which,  as  taught  by  experience,  has 
proved  to  be  very  quick  (streaks  formed  in  the 
cylinders,  pitting  of  the  valves,  and  so  on) . 

As  for  the  particular  arrangement  of  this 
lubrication  device,  it  is  preferable  to  make  it  as 
follows: 

We  provide,  in  the  known  manner,  a  reserve 
of  oil  in  a  container  such  as  I,  which  container 
is  for  instance  mounted  on  the  inside  of  the  hood 
of  the  motor  vehicle. 

This  container  is  connected,  through  at  least 
one  conduit,  with  a  portion  of  the  engine  sub- 
jected to  the  suction  produced  during  the  inlet 
stroke  of  the  pistons,  for  instance  with  the  fuel 
intake  conduit,  according  to  an  arrangement 
which  is  also  known  in  itself. 

As  for  the  means  for  ensuring  the  formation 
of  the  emulsion,  they  are  devised  in  such  manner 
that  the  air  necessary  for  this  purpose,  or  at  least 
a  portion  of  this  air,  is  introduced  into  the  lubri- 
cant at  a  point  in  close  proximity  to  this  con- 
tainer. 

For  instance,  according  to  an  embodiment 
which  seems  to  be  advantageous,  conduit  2  is 
partly  immersed  in  the  container.  For  instance, 
this  conduit  is  in  the  form  of  a  U-shaped  tube  in 
which  is  provided,  on  the  one  hand,  at  least  one 
calibrated  orifice  3,  for  the  inflow  of  oil  for  in- 
stance at  the  lower  part  of  the  U,  and,  on  the 
other  hand,  at  the  end  of  said  tube  which  projects 
upwardly  from  the  surface  of  the  liquid,  a  cali- 
brated orifice  4,  for  the  inflow  of  air. 

Of  course,  other  air  inlets  may  be  provided  at 
other  places. 

The  orifices,  such  as  3  and  4,  may  be  adjust- 
able, possibly  from  a  distance. 

With  such  an  arrangement,  under  the  effect  of 
the  suction  produced  by  the  engine,  a  mixture 
of  air  and  oil,  in  substantially  constant  propor- 
tions, is  formed  in  the  apparatus  and  fed  toward 
the  engine.  We  may  provide  a  device  of  the  uni- 
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form  level  type  capable  of  ensuring  a  constant 
static  height  of  liquid  acting  on  point  3. 

Of  course,  an  air  inlet  is  provided  in  the  wall 
of  the  container,  for  instance  at  1 3. 

On  the  other  hand,  means  must  be  provided  :> 
for  adjusting  the  rate  of  flow  of  emulsified  liquid 
fed  to  the  engine. 

These  means  are  preferably  carried  by  the  in- 
strument board  5  and  they  consist  for  instance 
essentially  of  a  needle  valve  6,  operated  by  means  10 
of  a  knob  7,  this  needle  valve  controlling  the 
outlet  of  conduit  2  into  a  chamber  provided  on 
said  instrument  board  and  from  which  starts 
another  conduit  21,  leading  to  the  engine. 

Advantageously,  this  needle  valve  is  combined  15 
with  a  device  capable  of  enabling  the  driver  vis- 
ually to  check  the  composition  of  the  emulsion 
and  the  rate  at  which  it  is  being  fed.   This  de- 
vice consists  for  instance  essentially  of  a  glass 
tube  8,  advantageously  mounted  in  a  removable  20 
manner,  being  for  instance  held  in  position  by  a 
spring  9  inserted  between  the  lower  end  of  the 
tube  and  a  screw  plug  ( 0  fitting  in  a  frame  1 1 . 
This  frame  can  easily  be  secured  to  the  instrument 
board  5,  for  instance  by  means  of  screws  extend-  >r> 
ing  through  holes  such  as  12  (Fig.  2) . 


Whatever  be  the  particular  embodiment  of  the 
invention  that  is  chosen,  its  operation  results  suf- 
ficiently clearly  from  the  above  description  for 
making  it  unnecessary  to  enter  into  further  ex- 
planations. 

Apparatus  according  to  the  invention  have, 
over  similar  apparatus  known  prior  to  this  in- 
vention, several  advantages  among  which  the 
following  can  be  cited; 

First,  it  is  possible  to  improve  the  working  of 
the  engine,  despite  the  dry  nature  of  the  fuel  that 
is  employed; 

Then,  it  is  possible  to  to  adjust  the  emulsion  in 
an  accurate  manner; 

Finally,  the  system  is  very  simple  and  there- 
fore inexpensive. 

In  a  general  manner,  while  we  have,  in  the 
above  description,  disclosed  what  we  deem  to  be 
practical  and  efficient  embodiments  of  the  present 
invention,  it  should  be  well  understood  that  we 
do  not  wish  to  be  limited  thereto  as  there  might 
be  changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from 
the  principle  of  the  present  invention. 
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The  subject  matter  of  tills  invention  is  a  proc- 
ess for  extracting  durable  concentrates  of  fat- 
soluble  vitamines  free  from  fatty  acid,  e.  g.  from 
substances  of  vitamine  content  which  owing  to 
their  high  percentage  of  free  fatty-acid,  chroma- 
togenous  matter,  unpleasant  odour  and  flavour, 
also  other  impurities  are  unserviceable  for  the 
vitamisation  of  foodstuffs,  pharmaceutical  prepa- 
rations and  for  direct  internal  therapeutic  injec- 
tion. 

In  the  extraction  of  fat-soluble  concentrated 
vitamines  from  natural  fats  containing  vitamines 
or  from  adipose  substances  by  means  of  the  usual 
concentration  methods  of  distillation  (molecular 
distillation  amongst  others) ,  perforation  with 
solvents  and  chromatography  of  the  neutral  fat 
portion,  not  only  an  over  concentration  of  the  ac- 
tive material  (vitamines)  takes  place,  but  fur- 
thermore a  reduction  in  the  content  of  undesir- 
able chromatogenous,  odiferous  and  flavouring 
matter,  and  above  all  the  free  fatty-acids  con- 
comitant with  natural  fats  results. 

It  is  also  known  to  refine  fats  with  ethyl  or 
methylic  alcohol  respectively,  or  to  refine  them 
by  dissolving  same  in  solvents,  e.  g.  benzene,  and 
then  neutralising  them  with  ammoniacal  alcohol. 
All  these  processes  aim  however,  only  the  total  re- 
fining of  raw  fat  with  the  object  extracting  a 
practically  neutral  edible  fat  as  regards  appear- 
ance, flavour  and  odour,  whilst  the  vitamine  con- 
tent of  the  final  product  is  disregarded. 

The  process  under  discussion  on  the  other  hand 
concerns  itself  with  the  refinement  of  fat-soluble 
vitamine  concentrates. 

Conforming  with  the  invention  durable,  acid- 
free  fat-soluble  vitamine  concentrates,  incontest- 
able chromatically,  adiferously  and  in  flavour  can 
be  acquired,  when  vitamine  concentrates,  as  for 
example  obtained  through  the  process  of  extrac- 
tion from  vitamised  and  stearinated  fats,  or  other 
similar  substances  obtained  by  means  of  mono- 
valent alcohol,  are  dissolved  in  an  organic  solvent, 
subsequently  extracted  with  diluted  monovalent 
alcohol,  e.  g.  through  shaking  or  perforation. 

The  hypothesis  is  that  both  solvents  do  not,  or 
to  a  minimum  degree  mix  in  the  presence  of  vita- 
mine concentrates  to  be  refined.  As  organic 
solvents  all  fat -dissolvents  come  into  consider- 
ation having  little  or  no  solutiveness  for  diluted 
monovalent  alcohol,  e.  g.  benzene  or  carbon  tetra- 
chloride, and  monovalent  alcohols  which  have 
been  approved  in  practice  are  methylic  alcohol 
and  isopropyl  alcohol.   It  is  immaterial  accord- 


ing to  which  method  the  two  solvents  are  allowed 
to  influence  or  permeate,  since  all  methods  of 
fluid  extraction  such  as  shaking,  perforation  in 
suitable  apparatus  amongst  others,  have  the  same 
5  aim. 

After  exhaustive  extraction  of  the  acid  vita- 
mine concentrates  with  diluted  monovalent  alco- 
hol, after  severance  of  both  phases  and  after  sep- 
arate processing  by  means  of  distillation  one  re- 

10  tains  a  fatty-acid-free  concentrate  of  fat-soluble 
vitamines  having  good  odour  and  flavour,  and  an 
alcohol  extraction  residue  of  the  collective  free 
fatty-acids,  a  large  proportion  of  the  chromatog- 
enous, flavour  and  odoriferous  substances  besides 

15  small  quantities  of  fat-soluble  vitamines,  which 
can  be  greater  or  lesser  according  to  the  concen- 
tration of  the  monovalent  alcohols. 

Examples 

20  <  1)  100  kgs  cod  liver  oil  with  an  acid  value  2,  a 
vitamine-A-content  of  2000  I.  E.  per  gramme  and 
a  vltamine-D-content  of  300  I.  E.  per  gramme  are 
exhaustively  extracted  with  20  kgs  of  concen- 
trated anhydrous  methylic  alcohol.    The  result- 

25  ant  extract  (10  kgs)  after  liberation  of  methanol 
shows  an  acid  value  21,  a  vitamine-A-content 
18000  I.  E.  per  gramme  and  a  vitamine-D-content 
of  2000  I.  E.  per  gramme.  This  acid  vitamine  con- 
centrate is  dissolved  in  10  litres  carbon  tetrachlo- 

30  ride  and  perforated  with  5  litres  90  %  methanol  in 
the  usual  manner,  six  hours  being  necessary  for 
completion  of  the  process.  The  alcohol  extract 
and  the  carbon  tetrachloride  quintessence  are 
vapourised  separately.   The  alcohol  extract  (ap- 

35  prox.  1  kg)  shows  an  acid  value  185  and  contains 
small  quantities  of  vitamines-A  and  D,  flavour 
and  dodriferous  substances  and  stearine,  whilst 
the  vitamine  concentrate  liberated  of  carbon 
tetrachloride  has  an  acid  value  2,  5,  showing  a  vi- 

40  tamine-A-content  of  19000  I.  E.  per  gramme  and 
a  vitamine-E-content  of  2200  I.  E.  per  gramme. 

(2)  1  kg  vitamine-E-concentrate  with  an  acid 
value  50  and  a  vitamine-E-content  2,5% 
tocopherol  is  dissolved  in  1  litre  benzene  and 

45  thrice  shaken  with  each  300  ccm  88%  ethylic  al- 
cohol; these  ethylic  alcohol  quintessences  are 
then  combined  and  vapourised.  The  residue,  ap- 
proximately 300  grammes  is  very  acidy  and  con- 
tains 0.5%  a+/3  tocopherol;  and  the  vitamine-D- 

50  concentrate,  liberated  of  benzene  has  an  acid 
value  5.6  and  contains  2.3%  a+p  tocopherol. 
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This  invention  relates  to  the  fabrication  of  ob- 
jects of  all  kinds  from  ply-wood,  and  more  par- 
ticularly to  objects  moulded  under  pressure  from 
sheets  of  ply-wood  associated  with  an  appro- 
priate binder.  It  relates  more  particularly,  al-  S 
though  not  exclusively,  to  those  objects  which 
are  adapted  to  be  built  up  of  a  relatively  large 
number  of  layers  of  very  thin  wood  sheets,  rang- 
ing in  thickness,  for  example,  from  0.05  down  to 
0.02  inch.  While  considerably  thicker  material  10 
may  be  used  in  our  process  without  overstepping 
the  limits  of  our  invention,  we  prefer  to  use  thin 
sheets  when  possible  and  have  generally  obtained 
better  results  therewith,  both  in  mechanical 
strength  and  in  ease  and  perfection  of  moulding.  15 
A  very  large  variety  of  objects  may  be  fabricated 
by  our  method,  such,  as  by  way  of  example,  boats 
of  moderate  size,  parts  of  automotive  vehicle  bod- 
ies, airplane  bodies,  etc. 

One  object  of  our  invention  is  to  provide  an  20 
inexpensive  method  of  fabricating  objects  which, 
on  the  basis  of  equal  mechanical  strength,  will  be 
no  heavier,  cheaper,  of  simpler  construction  and 
generally  more  lasting,  than  similar  objects  fabri- 
cated from  metals  such  as  steel  or  aluminum  25 
alloys. 

Another  object  is  to  provide  a  method  of  fab- 
ricating moulded  objects  from  ply-wood  which 
lends  itself  to  the  most  efficient  use  of  the  ma- 
terial, allowing  the  latter  to  be  distributed  at  30 
will  so  as  to  give  maximum  strength  at  those 
points  of  said  moulded  objects  which  will  be  sub- 
jected to  the  maximum  stresses,  and  in  such  man- 
ner that  the  lines  of  maximum  strength,  that  is, 
the  grain  of  the  wood,  may  be  made  to  coincide  z:> 
substantially  with  those  of  said  maximum  stresses. 

Another  object  is  to  provide  a  method  of  fab- 
ricating moulded  objects  from  ply- wood  which 
requires  a  minimum  of  capital  investment  and  is 
therefore  readily  adaptable  to  a  considerable  vari-  40 
ation  in  the  volume  of  production. 

A  further  object  of  our  invention  is  to  provide 
inexpensive  and  simple  means  for  fabricating 
moulded  articles  from  ply-wood,  which  may  be 
operated  by  relatively  unskilled  labor  and  can  be  45 
adapted  to  a  wide  variety  of  products. 

Yet  another  object  of  our  invention  is  to  pro- 
vide objects  moulded  from  ply-wood  which  pos- 
sess considerable  mechanical  strength  combined 
with  lightness,  of  extremely  simple  construction  50 
and  requiring  a  minimum  of  reinforcing,  such  as 
internal  bracing,  ribs,  etc.  By  way  of  example, 
small  boats  produced  by  our  method  require  no 
internal  ribbing  of  any  kind,  and  remain  more- 
over completely  water-tight  throughout  the  entire  55 


length  of  their  useful  life.  Likewise,  while  air- 
plane bodies  made  of  aluminum  alloys  require  a 
very  complex  and  delicate  system  of  internal 
bracing  which  may  be  rendered  unsafe  by  the 
breaking  of  a  single  strut,  such  bodies  made  of 
ply-wood  by  our  method  may  be  designed  so  as 
to  derive  their  entire  strength  from  their  walls 
and  to  require  no  bracing  whatsoever. 

A  special  object  of  our  invention  is  to  provide 
composite  structures,  meaning  thereby  structures 
comprising  at  least  two  associated  parts,  said  as- 
sociated parts  being  either  all  fabricated  from  ply- 
wood according  to  our  method,  or  some  being  of 
ply-wood  and  some  of  metal,  said  parts  being 
joined  together  according  to  a  special  method  in- 
vented by  us  which  comprises  the  step  of  embed- 
ding metallic  members  in  the  edges  of  ply-wood 
parts  to  be  assembled  to  other  parts,  said  metal- 
lic members  being  moulded  in  said  ply-wood  and 
adapted  to  engage  means  of  fixation  such  as 
screws  also  engaging  appropriate  portions  of  ad- 
jacent associated  parts,  either  of  ply-wocd  or 
of  metal. 

Another  special  object  of  our  invention  is  to 
provide  an  airplane  propeller  blade  moulded  from 
ply-wood,  which  is  as  strong  as  one  made  of 
aluminum  alloys,  yet  lighter  and  cheaper,  and 
which  is  moulded  to  substantially  its  final  shape, 
requiring  practically  no  subsequent  machining  to 
be  ready  for  service. 

These  and  other  objects  of  the  invention  will 
be  made  clear  to  a  man  skilled  in  the  art  by  the 
following  description  of  certain  embodiments 
thereof  with  reference  to  the  appended  drawings, 
it  being  understood  that  said  description  and 
drawings  are  exemplary  only,  and  are  not  to  be 
construed  as  limiting  the  invention  to  anything 
short  of  the  fullest  scope  of  the  appended  claims. 

In  the  drawings: 

Figure  1  is  a  general  diagrammatic  view  in 
cross-section  of  the  preferred  form  of  equipment 
used  in  applying  our  method  to  the  fabrication 
of  a  small  pleasure  boat. 

Figure  2  is  a  view  in  perspective  of  the  equip- 
ment used  for  effecting  one  step  of  our  method. 

Figure  3  is  a  diagrammatic  view  in  cross-section 
of  a  variant  of  the  equipment  shown  in  Figure  1. 

Figure  4  is  a  view  in  elevation  of  our  method 
of  making  a  butt-end  joint  between  a  moulded  ob- 
ject and  a  metallic  member,  in  order  to  build  up 
a  composite  structure  comprising  associated  ply- 
wood and  metallic  parts. 

Figure  5  is  a  cross-sectional  view  of  said  butt- 
end  joint. 

Figure  6  is  an  end  view  of  a  portion  of  the  edge 
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of  a  ply-wood  object  to  be  joined  with  a  metallic 
structure. 

Figure  7  is  a  front  elevation  of  a  device  for 
accomplishing  one  of  the  steps  of  our  method, 
that  is,  grinding  a  bevel  on  the  edges  of  sheet-  $ 
wood  sections  to  be  associated  in  building-up 
said  ply-wood  objects. 

Figure  8  is  a  plan  view  of  the  same. 

Figure  9  is  a  cross-sectional  view  thereof. 

Figures  10  to  18  inclusive  are  views  of  various  io 
constructions  of  airplane  propeller  blades  fabri- 
cated by  our  method. 

According  to  our  preferred  method  of  fabricat- 
ing moulded  objects  of  ply-wood,  the  wood  duly 
seasoned,  is  cut  according  to  methods  known  in 
the  art,  into  very  thin  sheets  which  may,  for 
example,  have  a  thickness  ranging  from  0.05 
down  to  0.02  inch.  Greater  thicknesses  may  be 
used  without  overstepping  the  bounds  of  our  in- 
vention; but  we  prefer  to  use  thin  sheets.  £0 

Said  sheets  are  then  cut  into  sections,  the  out- 
lines of  which  vary  according  to  the  final  shape 
of  the  object  to  be  fabricated,  and  are  chosen  so 
that,  when  said  sheet-wood  sections  are  assem- 
bled, as  described  below,  they  cooperate  to  form  n- 
said  final  shape  of  the  moulded  object. 

In  determining  the  correct  outlines  of  the  dif- 
ferent sheet- wood  sections,  their  position  and  the 
number  of  layers  in  the  different  parts  of  said 
moulded  objects,  we  are  guided  primarily,  on  30 
one  hand,  by  the  shape  of  the  moulded  object, 
and,  on  the  other  hand,  by  the  magnitude  and 
direction  of  the  stresses  to  be  imposed  in  service 
on  the  material  in  said  parts  of  said  moulded 
object.  35 

If  the  object  is  simple,  of  rectilinear  and  sub- 
stantially constant  cross-section,  such  as  a 
straight  or  curved  angle  or  channel,  said  sheet- 
wood  sections  may  be  cut  to  rectangular  or  paral- 
lelogrammic  outlines.  If  the  moulded  object  has  40 
surfaces  presenting  a  compound  curvature,  the 
sheet-wood  sections  may  have  suitably  curved 
outlines. 

In  cutting  said  sections  to  the  required  out- 
lines, we  prefer  to  form  a  pack  of  a  suitable  num-  .  , 
ber  of  sheets,  such  as  50  or  100,  and  cut  the  dif- 
ferent shaped  sections  by  means  of  a  band  saw. 

The  next  step  is  to  grind  at  least  one  edge  of 
said  sections,  and  preferably  two  or  more  of  said 
edges,  to  a  bevel  of  less  than  15°,  and  preferably  [  1 
of  the  order  of  2°  to  5°.  This  operation  may  be 
performed  by  means  of  the  device  illustrated  in 
Figure  7,  which  will  be  described  later.  Said 
sections  are  next  covered  on  one  or  both  faces 
with  a  binder  of  suitable  physical  properties.  In  ;  . 
general,  glues  of  vegetable  origin  are  sometimes 
unsuited  to  this  purpose,  and  we  prefer  to  use 
binders  comprising  synthetic  resin,  which,  when 
set,  have  the  advantage  of  being  substantially 
insoluble  in  water.  The  sections  are  next  assem-  ( 
bled,  layer  by  layer,  with  their  bevelled  edges 
substantially  overlapping.  For  this  operation  we 
provide  a  rigid  form  I  having  a  moulding  surface 
presenting  the  final  shape  required  for  one  sur- 
face of  the  moulded  object.  For  example,  if  said  ( g 
object  is  a  canoe,  said  rigid  form  may  be  a  wooden 
pattern,  the  outer  surface  of  which  reproduces 
exactly  the  final  shape  of  the  inside  of  said  canoe. 
Said  outer  surface,  which  is  the  moulding  surface, 
we  usually  form  with  a  thin  sheath  13  of  lead  711 
sheet  or  other  plastic  metal  closely  fitting  said 
pattern,  which  metal  sheath  will  subsequently  be 
heated,  as  by  means  of  an  electric  current,  for 
the  purpose  of  accelerating  the  setting  of  the 
binder.    Said  rigid  form  we  place  on  a  wooden  75 


platform  or  table  2,  which  is  rendered  air-tight 
by  any  suitable  means,  for  example  by  applying 
to  the  lower  surface  thereof  a  sheet  of  lead  3, 
which  we  fold  around  the  edges  of  said  platform, 
as  shown  in  Figure  1.  Said  platform  has  one  or 
more  orifices  7  suitably  formed  therein,  in  which 
orifices  are  inserted  nipples  7  for  connection  to  a 
vacuum  pump.  Suitable  spacing  blocks  should 
be  inserted  between  the  rigid  form  I  and  the  plat- 
form 2,  in  order  to  provide  free  passage  for  the 
air  around  said  form. 

In  assembling  the  sheet-wood  sections,  we  use 
either  of  two  methods  of  procedure,  the  first  in- 
dicated in  Figure  1  and  the  second  in  Figure  3. 
According  to  the  first,  we  lay  the  sections  directly 
on  the  moulding  surface  of  the  rigid  form,  with 
their  bevelled  edges  substantially  overlapping, 
forming  the  required  number  of  layers  to  make 
a  multi-ply  wall  4,  until  the  whole  moulding  sur- 
face of  the  rigid  form  I  is  covered. 

According  to  the  second  method,  illustrated  in 
Figure  3,  we  lay  the  sheet-wood  sections  on  a 
flat  surface,  with  their  bevelled  edges  substan- 
tially overlapping,  until  the  multi-ply  wall  has  the 
required  thickness  and  area.  We  then  clamp  the 
edges  of  said  multi-ply  wall  by  means  of  longitu- 
dinal clamps  1 2.  We  next  lift  the  wall  and  clamps 
bodily  onto  the  rigid  form  I ,  and  gradually  draw 
said  wall  down  to  conform  with  the  moulding 
surface  of  said  rigid  form,  the  sheet-wood  sec- 
tions sliding  over  each  other  during  this  opera- 
tion, to  adjust  themselves  to  said  moulding 
surface. 

In  the  course  of  the  operation  of  building-up 
the  ply-wood  wall,  we  generally  prefer  to  form 
alternate  layers  of  ply-wood  with  the  grains  of 
the  wood  crossed  at  least  at  a  small  angle,  the 
general  direction  of  the  grains  of  said  alternate 
layers,  at  different  points  of  said  moulded  object, 
substantially  coinciding  with  the  general  direc- 
tion of  the  stresses  to  be  subsequently  imposed  in 
service  upon  the  material  at  said  points,  and  the 
number  of  layers  being  proportioned  to  the  mag- 
nitude of  said  stresses.  At  such  points  exposed 
to  sudden  variable  and  concentrated  loads,  such 
as  the  floor  of  a  boat,  we  prefer  to  provide  stiff- 
ening members  such  as  longitudinal  ribs,  which 
may  be  of  wooden  lath  or  built  up  from  ply-wood, 
said  longitudinal  ribs  being  placed  on  said  rigid 
form  I  in  suitable  recesses  formed  therein,  so 
that,  when  the  multi-ply  wall  is  subsequently 
moulded  thereon,  said  stiffening  ribs  will  be  ce- 
mented to  and  become  an  integral  part  of  the 
multi-ply  wall  at  said  points. 

In  the  next  step,  we  use  a  mat  5  of  rubber  or 
other  plastic  and  air-tight  material.  Said  mat 
may  be  laid  directly  onto  the  outer  surface  of 
the  multi-ply  wall  4,  or  if  a  smooth  outer  sur- 
face is  desired,  a  flexible  form  14  may  prefer- 
ably be  interposed  between  said  mat  5  and  said 
multi-ply  wall  4.  Said  flexible  form  14  should 
be  built  so  as  to  be  locally  rigid,  in  order  to  elim- 
inate local  surface  irregularities,  but  should  be 
generally  flexible,  so  as  to  conform  perfectly  with 
the  surface  to  be  moulded.  We  generally  build 
said  flexible  form  14  out  of  thin  ply-wood,  and 
sometimes  cut  slits  in  suitable  parts  of  its  sur- 
face, in  order  to  increase  its  flexibility,  said  slits 
being  covered  internally  with  strips  of  canvas 
or  thin  sheet  metal,  in  order  to  prevent  their 
leaving  traces  on  the  outer  surface  of  the  mould- 
ed object.  The  inner  surface  of  said  flexible  form 
1 4  is  the  moulding  surface  for  the  outer  surface 
of  the  moulded  object,  and  should  have  approxi- 
mately the  final  shape  of  said  moulded  object. 
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When  the  flexible  form  1 4  has  been  fitted  over 
the  multi-ply  wall  arid  the  rigid  form  I,  the 
metal  sheath  13  of  the  moulding  surface  of  the 
rigid  form  is  connected  to  the  terminals  of  the 
secondary  of  a  step-down  transformer,  designed 
to  deliver  very  low  voltage  and  very  high  cur- 
rent. Said  connection  is  usually  made  through 
the  platform  2,  by  air-tight  means.  The  plastic 
mat  5  is  then  laid  over  the  flexible  form,  so  as 
to  completely  cover  the  ratter,  and  its  edges  are 
clamped,  by  means  of  clamps  6,  to  the  edges  of 
the  platform  2,  so  as  to  form  an  air-tight  seal 
therewith.  Nipples  7  are  next  connected  to  a 
vacuum  pump  (not  shown)  and  the  air  is  ex- 
hausted from  the  inside  of  the  inclosure  formed 
between  the  plastic  mat  5  and  the  platform  2. 
When  the  pressure  has  been  lowered  to  such  an 
extent  that  the  mat  exerts  a  powerful  pressure 
on  said  flexible  form,  thus  compressing  the  multi- 
ply wall  4  between  the  rigid  and  flexible  forms, 
the  primary  circuit  of  the  transformer  is  closed 
and  a  heavy  current  flows  through  the  metal 
sheath  13  of  the  moulding  surface  of  the  rigid 
form  I  and  heats  said  sheath  to  a  predetermined 
temperature,  which  should  be  sufficient  to  poly- 
merize the  binder  and  cause  it  to  set  rapidly. 
This  usually  takes  15  to  20  minutes.  The  current 
is  then  broken,  the  vacuum  is  relieved,  the  mat 
is  removed  and  the  moulded  object  may  be  un- 
m&ulded. 

In  fabricating  large  objects,  we  have  found  the 
weight  of  the  plastic  mat  to  be  too  great  to  be 
readily  handled  manually.  We  have  therefore 
found  it  convenient  to  use  a  device  illustrated 
in  Figure  2.  The  mat  is  rolled  on  a  small  diam- 
eter drum  8,  supported  by  end  gears  9  engaging 
racks  10  supported  above  the  platform  2,  on  a 
suitable  supporting  framework  II,  which  may 
either  be  supported  from  the  floor  or  the  plat- 
form or  suspended  from  above  by  any  convenient 
means.  As  the  mat  is  rolled  on  or  unrolled  from 
said  drum  3,  it  travels  lengthwise  over  the  sur- 
face of  the  platform  2,  and  may  easily  be  laid 
over  the  moulded  object. 

According  to  the  procedure  illustrated  in  Fig- 
ure 3,  the  clamping  means  12  remain  imprisoned 
under  the  mat  until  the  vacuum  is  relieved,  and 
are  removed  afterwards. 

It  frequently  happens  that,  in  the  fabrication 
of  objects  of  complex  design,  such  as  airplane 
bodies,  it  is  necessary  to  build  the  object  in 
separate  associated  parts,  and  to  assemble  said 
parts  in  such  manner  that  they  may  be  disas- 
sembled, if  necessary.  Said  different  parts  may 
be  all  made  of  ply-wood,  according  to  our  method 
or  any  other  appropriate  method,  or  some  may 
be  of  p]y-wood  and  others  of  metal.  The  junc- 
tion of  two  ply-wood  parts,  or  of  one  ply-wood 
and  one  metallic  parts,  presents  no  difficulty 
when  they  may  be  assembled  laterally  as  in  a 
lap-joint.  But  in  all  cases  requiring  a  butt-end 
joint,  the  problem  presents  considerably  more 
difficulty,  because  the  use  of  means  of  fixation 
such  as  screws  directly  in  the  thickness  of  a 
ply-wood  wall  does  not  give  sufficient  strength 
to  insure  a  secure  joint. 

In  these  cases,  we  have  devised  a  method  of 
making  a  butt-end  joint  presenting  the  same 
guarantees  as  to  strength  as  a  metal-to-metal 
joint.  Such  a  butt-end  joint  is  illustrated  in 
Figures  4,  5  and  6,  the  first  in  side  elevation, 
the  second  in  cross-section  and  the  third  in  end 
elevation.  According  to  a  preferred  form  of  this 
method,  we  proceed  to  embed  in  the  thickness  of 
the  ply-wood  part  and  at  the  edge  thereof,  a 


metallic  member  c  adapted  to  be  drilled  and 
tapped  to  engage  means  of  fixation  such  as 
screws  which  will  serve  to  join  said  ply- wood 
part  with  the  associated  part.  In  order  to  embed 

5  said  metallic  member  c  in  said  ply-wood  wall  d, 
we  generally  taper  the  wall  as  shown  in  Figure 
5.  We  then  build  up  from  sections  of  sheet- 
wood  3  two  bands  of  ply-wood  o  and  b,  with 
which  will  be  formed  two  angles  with  unequal 

10  legs.  The  longer  leg  of  angle  a  is  cemented  to 
one  face  ai  of  the  ply- wood  wall  d.  The  metallic 
member  c  is  then  placed  in  position,  and  the 
shorter  leg  of  angle  a  is  then  folded  at  right 
angles  so  as  to  cover  said  metallic  member  c, 

15  pressed  down  onto  said  metallic  member,  held 
until  the  binder  has  set  and  then  cut  off  flush 
with  the  far  edge  of  member  c.  The  longer  leg 
of  angle  b  is  next  cemented  to  the  face  bi  of 
ply-wood  wall  d,  the  shorter  leg  of  angle  b  is 

20  folded  over  and  pressed  down  onto  the  shorter 
leg  of  angle  a,  maintained  thus  until  the  binder 
has  set,  then  cut  off  flush  with  the  outer  face 
of  the  longer  leg  of  angle  a.  Finally  the  lateral 
legs  of  the  two  angles  are  planed  down  flush 

25  with  the  faces  of  the  ply-wood  wall  d.  Holes 
are  then  drilled  through  the  shorter  legs  of  the 
angles  into  said  metallic  member  c  and  tapped. 

If  the  ply-wood  part  is  to  be  joined  with  an  as- 
sociated metallic  part,  such  as  an  angle  /  fixed  to 

3q  a  plate  e,  screws  such  as  I  may  be  used.  If  said 
ply-wood  part  is  to  be  butt-ended  with  a  similar 
ply-wood  part,  studs  may  be  used  as  joining 
means,  with  right  and  left  threads  on  the  oppo- 
site ends,  while  recesses  are  formed  in  the  ply- 

35  wood  wall  through  which  means  may  be  inserted 
to  tighten  up  the  studs. 

By  the  above  method,  robust  and  thoroughly 
secure  butt-end  joints  may  be  made  between  ply- 
wood parts  or  between  piy-wood  and  metallic 

40  parts. 

The  method  described  above  must  be  modified 
to  a  greater  or  less  extent  in  certain  cases,  de- 
pending on  special  features  of  the  object  to  be 
fabricated.    For  example,  it  frequently  happens 

4-  that  said  object  comprises  an  inner  rigid  frame- 
work covered  over  on  all  faces  with  multi-ply 
wooden  walls.  Specific  examples  of  such  objects 
are  the  different  forms  of  airplane  propeller 
blades  illustrated  in  Figures  10  to  18.    All  of  said 

50  forms  of  propeller  blades  consist  of  a  rigid  frame- 
work and  of  ply-wood  outer  walls  formed  on  and 
cemented  to  said  framework,  the  latter  fulfilling 
in  the  manufacturing  process  a  function  closely 
similar  to  that  of  the  rigid  form  I  in  the  general 

55  method,  with  the  exception  that  the  framework 
remains  an  integral  part  of  the  final  moulded 
product  and  inclosed  therein.  Optionally,  the 
propeller  blade  may  be  provided  with  metallic 
reinforcing  around  the  tip  and/or  leading  and 

(i0  trailing  edges,  as  indicated  in  Figures  17  and  18. 
The  rigid  framework  may  be  built  up  in  a  va- 
riety of  ways.    For  example,  Figure  10  shows  one 
solution  comprising  a  series  of  enveloping  looped 
members  2  with  their  ends  extending  into  the 

05  hub-engaging  root  of  the  blade  and  moulded  to- 
gether into  a  rigid  block  therein.  Multi-ply 
wooden  walls  I  are  then  formed  on  and  moulded 
with  both  faces  of  said  framework  and  the  blade 
is  given  its  final  shape  and  pitch  during  the 

70  moulding  operation,  so  as  to  require  practically 
no  subsequent  machining  or  finishing. 

Figure  11  shows  a  type  of  blade  differing  from 
that  of  Figure  10  in  that  some  of  the  longitudi- 
nal members  2  instead  of  being  looped,  are  bent 

75  to  approximately  triangular  shapes,  so  as  to  pro- 
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duce  cross-bracing  effects  which  add  considerably 
to  the  rigidity  of  the  blade  in  the  plane  of  rota- 
tion. 

Figure  12  shows  a  different  type  in  which  the 
framework  is  built  up  of  a  plurality  of  longitudi-  o 
nal  rib-members  2,  moulded  together  in  the  hub- 
supported  root  and  at  the  tip  of  the  blade  and 
flared  out  between  these  points  and  separated  by 
spacing  blocks  3,  to  form  the  body  of  the  blade. 

The  type  shown  in  Figure  13  has  a  heavy  cen-  10 
tral  longitudinal  rib  member  6  extending  from 
the  tip  down  into  the  root,  said  rib  member  being 
cross-braced  by  lateral  members  2  bent  and 
moulded  alternately  to  the  edge  member  and  to 
the  central  member  6.    In  the  type  shown  in  Fig-  15 
ure  14,  the  longitudinal  ribs  2  are  bent  and  mould- 
ed together  at  such  points  as  to  form  a  honey- 
comb structure.   In  Figure  15,  we  have  still  an- 
other type  comprising  a  heavy  longitudinal  mem- 
ber 6,  as  in  Figure  13,  lighter  longitudinal  mem-  20 
bers  7,  and  elastic  spacing  members  3  formed  into 
a  flattened  ring  shape,  said  spacing  members  3 
being  moulded  with  the  longitudinal  members  on 
each  side  of  them.    Figure  16  shows  still  another 
type  in  which  the  longitudinal  members  are  given  „. 
a  sinuous  shape  and  assembled  in  out-of-phase 
relation,  spacers  3  being  inserted  between  them 
at  suitable  points. 

Figures  17  and  18  illustrate,  the  first  in  cross- 
section,  the  second  partly  in  elevation  and  partly  ;;o 
in  broken  section,  a  portion  of  a  propeller  blade 
of  ply-wood  provided  with  metallic  reinforcing 
around  its  edges.  The  multi-ply  surface  walls  I 
are  moulded  with  the  frame  ribs  2.  The 
outer  frame  ribs  9  are  made  in  two  parts  S3 
forming  between  them  a  deep  slot.  The  rein- 
forcing metallic  member  4  is  cast  with  a  rib  or 
fin  member  5  which  is  machined  to  fit  into  said 
slot  between  said  frame  ribs  9.  In  order  to  pro- 
vide safe  anchorage  between  said  fin  member  5  40 
and  the  frame  ribs  9,  the  fin  5  has  holes  8  formed 
in  it  which  are  filled  with  binding  glue.  When 
the  binder  has  set,  the  metallic  reinforcing  fin  4 
is  securely  held  between  the  frame  ribs  9. 

Our  invention  also  covers  the  apparatus  used  in  Jo 


the  application  of  our  method,  which  apparatus 
has  been  described  in  the  foregoing  pages,  with 
the  exception  of  the  device  used  to  grind  the 
edges  of  said  sheet-wood  sections  to  an  angle  of 
less  than  15',  and  preferably  of  the  order  of  2° 
to  5°. 

Such  an  operation  is  delicate  and  requires  spe- 
cial care  to  avoid  tearing  the  sheet-wood  sections. 
One  embodiment  of  the  device  used  is  illustrated 
in  front  elevation  in  Figure  7,  in  plan  in  Fig- 
ure 8  and  in  cross-section  in  Figure  9.  In  its  pre- 
ferred form,  this  device  comprises  a  frame  I  sup- 
porting a  table  6  and  a  bearing  2,  in  which  is 
journaled  a  shaft  3  bearing  a  grinding  wheel  S 
and  a  driving  pulley  4.  The  upper  portion  of 
said  grinding  wheel  5  projects  through  an  aper- 
ture formed  in  table  6.  A  work  support  7  is 
hinged  at  8  to  the  table  6  and  may  be  fixed  at  any 
desired  small  angle  with  said  table  6  by  means  of 
bolts  II  slidable  in  grooves  12.  An  abutment 
guide  13,  with  its  lower  bearing  surface  substan- 
tially parallel  to  said  work  support  7,  may  be 
clamped  adjustably  by  means  of  a  screw  and 
nut,  15  and  16,  to  a  support  14  bolted  to  said 
work  support  7.  Said  work  support  7  comprises 
an  aperture  through  which  the  grinding  wheel  I 
projects  just  enough  to  have  one  circumferen- 
tial edge  flush  with  the  upper  surface  of  said 
work  support  7. 

With  this  device,  the  operation  of  bevelling  the 
edges  of  the  sheet -wood  sections  is  very  simple. 
Said  sheet-wood  section  a  in  Figure  9,  is  held 
flat  on  the  work  support  7  and  fed  longitudinally, 
in  the  plane  of  the  grinding  wheel  5,  between  the 
periphery  of  said  grinding  wheel  and  the  abut- 
ment guide  13.  The  operation  lasts  a  few  sec- 
onds. 

The  grinding  wheel  may  be  a  relatively  coarse- 
grained emery  wheel,  or  a  wooden  wheel  upcj 
which  is  fixed  a  band  of  sand  paper  or  similar 
abrasive. 

MARCELLE  JEANNE  LYON. 
MAURICE  LOUCHARD. 
GASTON  GTJILLOTEL. 
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Ladies'  handbags  serve,  amongst  for  other  pur- 
poses, for  holding  toilet  articles  such  as  powder 
boxes,  mirror,  lipstick  and  the  like.  These  ar- 
ticles are  loosely  lying  in  the  handbag  together 
with  the  other  things  and  consequently,  when 
they  are  wanted,  they  are  not  ready  to  be  gripped 
at  once.  As  such  articles  are  generally  used  from 
time  to  time,  each  time  it  will  be  necessary  to 
fumble  amongst  the  contents  of  the  handbag 
which  is  very  disagreeable  and  may  lead  further 
to  damaging  the  articles  or  the  other  contents 
of  the  handbag. 

It  has  already  been  proposed,  to  connect  the 
toilet  articles  with  the  handbag  so  that  they  can- 
not be  detached.  The  arrangement  is  such  that 
the  toilet  articles  on  the  one  hand  occupy  almost 
the  whole  width  of  the  handbag  and  on  the  other 
hand  are  hinged  on  one  of  the  bows  of  the  frame 
or  on  a  separate  third  bow.  The  handling  of 
the  toilet  articles  is  rendered  very  difficult  in  this 
manner,  as  the  person  who  uses  the  handbag 
must  hold  not  only  the  handbag  but  also  the 
toilet  articles,  in  order  for  instance  to  bring 
the  mirror  into  the  correct  position.  The  hinged 
mounting  is  especially  inconvenient  when  the 
powder  box  is  to  be  used  as  then  a  certain  re- 
sistance must  exist  in  order  that  the  powder, 
which  is  used  in  solid  form,  can  be  detached  by 
means  of  the  powder  puff. 

A  further  inconvenience  is  that  the  handbag 
is  not  accessible  as  long  as  the  toilet  articles  are 
used,  for  the  reason  that  the  handbag  opening  is 
occupied  by  the  toilet  articles. 

In  opposition  hereto  a  handbag  is  provided  ac- 
cording to  the  invention,  in  which  also  the  toilet 
articles  are  directly  connected  with  the  handbag 
itself,  but  in  such  a  manner  that  on  the  one 
hand  the  access  to  the  handbag  is  not  disturbed 
in  the  least,  and  on  the  other  hand  only  the 
handbag  itself  but  net  the  toilet  articles  need  to 
be  held  by  hand.  This  is  attained  thereby  that 
the  plate  carrying  the  toilet  articles  is  rigidly 
connected  with  one  of  the  bows  of  the  handbag 
frame  and  the  toilet  articles  themselves,  for  in- 
stance powder  box  on  the  one  hand  and  mirror 
with  lipstick  on  the  other  hand,  are  mounted  on 
the  upper  and  lower  edge  of  the  plate  and  con- 
structed so  that  they  fold  the  one  over  the  other 
when  the  handbag  is  closed  and  one  of  the  ar- 


ticles covers  the  other  one.  A  part  herefrom  the 
access  to  the  handbag  is  even  then  not  impeded, 
owing  to  the  special  arrangement  of  the  toilet 
articles,  when  these  articles  are  used  as  they 
5  occupy  only  a  comparatively  small  part  of  the 
handbag. 

By  the  invention  the  special  advantage  is  ob- 
lained,  besides  the  already  mentioned  advantage 
of  better  handling,  that  the  plate  carrying  the 
10  toilet  articles  can  be  subsequently  mounted  on 
any  handbag  for  instance  by  riveting  or  the  like. 
The  base  plate  for  the  toilet  articles  can  be  evi- 
dently also  rigidly  connected  with  the  handbag 
frame  from  the  beginning  and  especially  in  the 
15  case  the  manufacturer  of  the  handbag  frames 
produces  at  the  same  time  also  the  holder  for  the 
toilet  articles. 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  drawing, 
20  in  which 

Fig.  1  shows  the  interior  of  a  handbag  the 
toilet  articles,  hingedly  fixed  on  a  plate,  being 
in  the  position  ready  for  use, 

Fig.  2  shows  an  open  handbag  with  the  toilet 
25  articles  in  the  state  ready  for  closing. 

On  the  frame  I  of  the  handbag  a  lock  2  is  ar- 
ranged and  further  a  supporting  plate  3  is  fixed 
preferably  by  hollow  rivets  4.  On  the  plate  3 
toilet  articles  such  as  powder  box  5,  mirror  6 
30  and  lipstick  7  are  mounted.  The  mirror  6  is 
mounted  on  plate  3  by  means  of  a  hinge  8  and 
the  powder  box  by  means  of  a  hinge  9.  The 
lipstick  7  is  laterally  mounted  on  the  inner  edge 
of  mirror  6.  The  powder  box  5  is  held  by  a  stop 
35  in  the  unfolded  position  and  further  equipped 
with  a  lock  10,  by  which  the  powder  box,  when 
folded  up,  is  securely  held  on  plate  3.  The  mir- 
ror 6  also  has  a  lock  1 1  by  which  it  is  held  in 
the  folded  down  state.  The  lipstick  7  is  inserted 
in  a  sleeve  fixed  on  the  mirror  frame  and  se- 
curely held  in  this  sleeve  by  a  lock  12. 

When  the  toilet  articles  are  to  be  used,  it  is 
no  longer  necessary  to  fumble  in  the  contents  of 
the  handbag  as  the  individual  articles  are  im- 
45  mediately  ready  to  be  gripped  and  can  be  rapidly 
unfolded  so  that  they  can  be  used  without  pre- 
venting in  any  manner  the  use  of  other  articles 
carried  in  the  handbag. 

DANIELE  MORICHETTO. 
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This  invention  relates  to  a  method  of  operat- 
ing free-piston  internal  combustion  engines  in 
which 

1.  the  working  space  is  scavenged  with  fresh 
air  or  charged  before  each  compression  stroke, 
the  whole  of  the  fresh  air,  enclosed  in  the  work- 
ing space  after  the  fresh  air  inlets  and  the  ex- 
haust gas  outlets  have  been  closed,  being  avail- 
able for  the  combustion  step  and  being,  imme- 
diately after  this  closure,  compressed  with  con- 
tinuously increasing  pressure,  and  in  which 

2.  the  fuel,  especially  liquid  fuel  such  as  gas 
oil,  is  admitted  to  the  working  space  of  the  motor 
apart  from  the  combustion  air  and  is  exploded  by 
means  of  compression  ignition. 

The  principal  object  of  the  invention  is  to 
improve  the  combustion  step  taking  place  hi  the 
working  space  of  the  motor,  in  order  to  obtain 
a  better  utilization  of  the  introduced  fuel  and,  on 
the  other  hand  to  decrease  to  a  considerable 
extent  the  formation  of  residues  of  combustion 
(oil  coal  or  the  like)  in  the  working  space,  for 
instance,  at  the  borders  of  the  outlet  openings. 
This  is  attained  according  to  my  invention  by 
introducing  into  the  working  space  either  the 
whole  of  the  fuel  to  be  supplied  per  one  cycle, 
or  a  considerable  part  of  it  during  the  compres- 
sion stroke  before  the  temperature  of  self -igni- 
tion is  reached  so  as  to  form  a  fuel-air  mixture 
and  to  further  compress  this  mixture  until  it 
finally  reaches  the  ignition-temperature  and  is 
burnt.  The  fuel  may  be  supplied  already  during 
the  closure  of  the  outlets.  When  operating  ac- 
cording to  the  invention  a  relatively  long  period  is 
available  for  mixing  the  combustion  air  with  the 
fuel  so  that  the  conditions  for  obtaining  a  com- 
plete mixture  and  therewith  a  combustion  as 
complete  as  possible  are  more  favorable  than, 
for  instance,  with  the  normal  Diesel  system  in 
which  the  whole  of  the  fuel  is  supplied  to  the 
combustion  chamber  only  after  the  temperature 
of  self-ignition  is  reached  and  therefore  the  in- 
timate mixture  of  fuel  and  air  required  for  the 
combustion  can  be  obtained  only  with  greater 
difficulty. 

The  operating  method  according  to  the  inven- 
tion will  now  be  more  fully  explained  at  the 
hand  of  the  annexed  diagram. 

In  this  diagram  on  the  horizontal  axis  the 
displacement  s  of  the  motor  piston  is  cut  off.  The 
line  A — B  corresponds  to  the  stroke  of  the  motor 
Piston,  A  representing  the  outer,  B  the  inner 
dead  point.  Point  C  denotes  the  beginning  of 
the  compression  (closure  of  the  outlet  openings 
of  the  working  space  of  the  motor) .  Line  B — D 


corresponds  to  the  noxious  space.  Above  the 
horizontal  axis  four  curves  I  to  4  are  drawn.  The 
curves  I  and  2  show  the  displacement  h  of  the 
piston  of  the  injection  pump,  to  wit  curve  I 

5  relates  to  the  Diesel  system  as  hitherto  used  in 
free-piston  internal  combustion  engines,  whereas 
curve  2  is  for  an  example  of  the  operating  meth- 
od according  to  the  invention.  Curve  3  shows 
the  course  of  the  compression  temperature  of  the 

10  air  enclosed  in  the  working  space  of  the  motor. 
Curve  4  represents  the  course  of  the  ignition- 
temperature  for  a  certain  fuel,  for  instance,  gas 
oil  (one  of  the  fractions  obtained  by  distilling 
petroleum,  having  a  specific  gravity  of  about 

15  0.865) ,  this  ignition-temperature  being  known  to 
decrease  with  increasing  compression  of  the  air 
surrounding  a  particle  of  fuel.  The  temperature 
of  self-ignition  of  the  employed  fuel  is  deter- 
mined by  the  point  of  intersection  S  of  the  two 

20  curves  3,  4.  In  the  present  example  it  amounts 
to  520°  abs. 

Point  E  on  the  horizontal  axis  corresponds 
to  point  S;  this  point  E  must  have  been  reached 
by  the  working  piston  of  the  motor  on  its  corn- 
go  pression  stroke  in  order  that  the  self -ignition 
temperature  of  the  fuel  be  reached  by  the  com- 
pression of  the  combustion  air  performed  till 
then.  In  the  normal  Diesel  system  as  usually  em- 
ployed hitherto  the  whole  of  the  fuel  required 

30  for  each  working  stroke  is  injected  into  the  work- 
ing space  of  the  engine  only  after  the  self -igni- 
tion temperature  is  reached.  The  injection  begins 
in  this  case  a  short  distance  behind  the  point  E 
at  a  point  corresponding  to  the  point  P  of  the 

33  curve  I  denoting  the  displacement  of  the  piston 
of  the  injection  pump,  and  lasts  up  to  point  G 
of  this  curve.  It  extends  therefore  only  over  the 
short  way  a  (horizontal  distance  of  the  points 
P,  G)  of  the  working  motor  piston  and  accord- 

40  ingly  lasts  only  for  a  very  short  period.  The  in- 
jected amount  is  represented  in  this  case  by  the 
line  b  (the  vertical  distance  of  points  F,  G). 

When  operating  in  accordance  with  the  inven- 
tion the  injection  of  the  fuel  begins  already  at  a 

45  considerable  distance  from  the  point  E,  to  wit  in 
point  H  of  the  curve  of  displacement  2;  it  ends 
in  point  K  of  the  same  which  in  the  example 
shown  lies  a  short  distance  behind  point  E.  The 
injection  therefore  extends  over  the  distance  c 

50  between  the  points  H,  K  which  is  considerably 
greater  than  the  distance  a  and  also  involves  a 
longer  injection  period.  Nevertheless  the  amount 
of  the  injected  fuel  is  the  same  as  in  the  former 
case,  to  wit  the  amount  indicated  by  line  b. 

65     If  in  a  common  internal  combustion  engine 
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having  its  piston  forcibly  attached  to  a  crank 
shaft  the  fuel  were  supplied  in  this  way,  i.  e. 
if  the  whole  of  the  fuel  were  supplied  during  the 
compression  stroke  before  the  self-ignition  tem- 
perature would  be  reached,  the  whole  charge  of  5 
fuel  would  be  suddenly  exploded  at  the  self-igni- 
tion point  E  of  the  travel  of  the  piston,  i.  e.  at  a 
considerable  distance  from  the  inner  dead  point 
B.  A  pure  equal-space  combustion  would  result 
which,  as  we  know,  in  itself  is  connected  with  a  10 
very  steep  ascent  of  pressure.  Because,  however, 
the  motor  piston  under  the  action  of  the  crank 
shaft  is  further  driven  inwardly  beyond  the  in- 
ner dead  point,  the  ascent  of  pressure  is  hereby 
still  further  increased  to  a  considerable  extent  is 
and  the  working  space  and  the  gearing  are  sub- 
jected to  extraordinary  stresses;  hereby  especial- 
ly unfavorable  dynamic  stresses  in  the  elastic 
parts  of  the  gearing  are  produced.  As  further- 
more in  an  engine  of  this  kind  the  working  pis-  20 
ton  would  stay  for  a  relatively  long  time  near  the 
inner  dead  point,  the  wall  of  the  combustion  space 
would  be  exposed  for  a  long  time  to  the  exces- 
sively high  temperature  of  the  combustion  gases 
which,  owing  to  the  dissipation  of  heat  increas-  25 
ing  with  the  pressure,  would  involve  a  consider- 
able loss  of  energy  and  an  excessive  impairment 
of  the  constructional  materials. 

Quite  other  conditions  prevail  in  connection 
with  internal  combustion  engines  having  free  pis-  30 
tons  in  which  the  inner  dead  point  is  not  forcibly 
determined  by  a  gearing.   On  the  contrary,  the 
flying  mass  may  turn  back  when  the  energy  with 
which  it  is  projected  toward  the  inner  dead  point 
has  been  consumed  by  the  compression  work  to  35 
be  done  on  this  stroke.  The  flying  mass  is  there- 
fore not  retained  for  a  longer  time  in  the  prox- 
imity of  the  inner  dead  point,  but  undergoes  a 
vehement  retardation  on  the  inward  stroke  ow- 
ing to  the  sudden  increase  of  pressure  caused  by  40 
the  combustion,  whereby  it  is  rapidly  stopped,  and 
this  retardation  is  followed  by  a  vehement  ac- 
celeration whereby  a  rapid  motion  in  the  reverse 
direction  is  effected.    Thus  the  drawbacks  ap- 
pearing in  connection  with  crank  shaft  engines  45 
do  not  exist  with  free  piston  engines.   This  fact 
was  ascertained  by  experiments. 

Besides  the  advantages  of  the  new  operating 
method  already  referred  to  the  following  advan- 
tage is  to  be  noted:  The  forces  of  masses  acting  50 
on  the  piston  of  the  injection  pump  which,  when 
excessive,  would  interfere  with  the  course  of  the 
injection  are  essentially  lower  than  in  the  normal 
Diesel  system  which  appears  at  once  from  the 
more  fiat  course  of  the  displacement  curve  2  as  55 
compared  with  the  much  steeper  curve  I .  In  this 
connection  it  may  be  noted  that  the  diagram  in 
which  the  beginning  of  the  displacement  of  the 
pump  piston  approximately  coincides  with  the 
beginning  (point  C)  of  the  compression  does  not  go 
even  represent  the  most  favorable  case.  On  the 
contrary,  it  is  especially  advantageous  to  begin 
with  the  supply  of  fuel  already  during  the  closure 


of  the  outlet  openings.  In  this  case  the  begin- 
ning of  the  supply  'point  H)  would  he  consider- 
ably farther  to  the  left  (even  on  the  left  side  of 
point  C),  whereas  the  end  of  the  supply  (point 
K)  may  retain  its  position.  The  curve  2  would 
then  show  a  much  flatter  course.  By  such  a 
course  of  the  injection,  moreover,  abundant  time 
for  mixing  air  and  fuel  is  available  whereby  the 
mixing  is  considerably  promoted. 

The  part  H — K  of  the  curve  2  which  is  illus- 
trative of  the  supply  of  fuel  may  also  be  shifted 
as  a  whole  from  the  position  shown  in  the  dia- 
gram to  the  right  so  that  merely  a  notable  part 
of  the  quantity  of  fuel  to  be  supplied,  at  least 
about  30  p.  Ct.  is  supplied  to  the  working  space 
of  the  motor  before  the  self-ignition  tempera- 
ture has  been  reached.  Hereby  also  an  essential 
improvement  of  the  combustion  step  over  the 
normal  Diesel  system  is  attained. 

It  has  proved  especially  advantageous  by  vir- 
tue of  experiments  to  position  the  point  K  of 
the  curve  2  (indicating  the  end  of  the  fuel  sup- 
ply) or  the  corresponding  point  L  on  the  hori- 
zontal axis  in  such  a  manner  that  the  ratio  of 
the  line  L — D  to  line  C — D  <  the  ratio  of  the  com- 
pression volumes)  is  about  1:5.5. 

The  described  advantages  of  the  invention  are 
also  obtained  if  only  a  considerable  part  of  the 
amount  of  fuel  required  for  each  working  cycle  is 
introduced  into  the  working  space  of  the  motor, 
before  the  temperature  of  self-ignition  is  reached, 
and  the  resulting  mixture  is  further  compressed 
up  to  self-ignition,  the  remainder  of  the  fuel  be- 
ing supplied  only  after  the  ignition  of  the  first- 
mentioned  fractional  amount.  This  enables  the 
degree  of  the  ascent  of  pressure  produced  by  the 
combustion  to  be  influenced  and  a  too  abrupt 
initiation  of  the  combustion  to  be  avoided. 

A  further  advantage  of  the  method  according 
to  the  invention  over  the  usual  Diesel  system  was 
ascertained,  viz.  that  the  invention  requires  a 
considerably  smaller  amount  of  scavenging  air 
because  owing  to  the  longer  period  available  for 
mixing  air  and  fuel  a  smaller  total  amount  of 
air  suffices  to  bring  the  fractional  amount  of  air 
required  for  the  combustion  of  each  single  parti- 
cle of  fuel  into  contact  with  this  particle.  The 
power  for  supplying  the  scavenging  air  is  corre- 
spondingly reduced. 

On  the  other  hand  with  unreduced  supply  of 
scavenging  air  it  is  possible  to  temporarily  over- 
load the  free  piston  engine  to  a  considerable  ex- 
tent, because  even  with  increased  supply  of  fuel 
sufficient  air  is  present  to  warrant  complete  com- 
bustion of  the  mixture. 

The  displacement  curve  2  corresponds — in  the 
case  of  supplying  the  fuel  by  means  of  a  pump — 
to  the  shape  of  the  cam  driving  the  piston  of  the 
pump  which  cam  is  rigidly  connected  with  » 
member  participating  in  the  displacement  of  the 
motor  piston. 
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The  present  invention  relates  to  cement  pow- 
ders, acid-proof  mortars  and  a  process  of  pre- 
paring them,  as  well  as  to  containers  lined  with 
acid-proof  bricks  and  acid-proof  mortars. 

In  recent  times  there  have  been  used  in  the  art 
for  acid-proof  linings  of  receptacles  nearly  ex- 
clusively acid-  and  water-proof,  liquid-tight 
water-glass  cements  which  are  self-hardening 
even  with  exclusion  of  air.  These  cements  are 
obtained  by  mixing  cement  powders  with  alkali 
silicate;  the  latter  is  either  added  as  aqueous  so- 
lution or,  in  case  it  is  admixed  to  the  cement 
powder  in  pulverulent  form,  becomes  active  when 
the  whole  is  made  up  with  water.  The  self- 
harening  of  the  cements  is  principally  due  to  the 
presence  of  such  substances  as  react  with  the  al- 
kali of  the  water-glass  and  thereby  precipitate 
the  silicic  acid  of  the  water-glass.  Alkali-reac- 
tive substances  of  this  kind  are  described,  for  in- 
stance, in  my  U.  S.  Patents  1,867,444  and  1,881,- 
180.  Other  self-hardening  acid-proof  cements 
are  also  known. 

Now,  it  has  recently  been  ascertained  that  it  is 
very  important  for  the  inner  lining  of  pressure 
apparatus  or  such  apparatus  as  have  an  outer 
metal  jacket  and  are  heated  externally  that  the 
inner  lining  consisting  of  acid-proof  bricks  ce- 
mented by  acid-proof  mortars  is  from  the  very 
beginning  under  a  special  pressure  in  such  a  way 
that  the  bricks  are  firmly  and  constantly  pressed 
against  the  said  outer  jacket  even  if  the  latter  is 
exposed  to  an  intensive  expansion  owing  to  high 
pressure  or  high  temperature. 

It  will  easily  be  recognized  that  for  preparing 
such  linings  there  are  of  particular  value  such 
mortars  as  have  a  certain  regulatable  capability 
of  swelling.  With  the  aforesaid  ordinary  self- 
hardening  water-glass  cements  which  contain 
such  substances  as  react  with  alkali,  however,  a 


swelling  effect  of  the  hardened  mortar  masses  was 
hardly  to  be  obtained  since,  owing  to  the  precipi- 
tation of  the  silicic  acid  proper  as  binding  agent, 
in  most  cases,  an  intense  shrinkage  occurred  on 

5  hardening. 

Now,  I  have  found  that  it  is  possible  to  exactly 
regulate  the  capability  of  swelling  of  the  above 
cements  by  adding  thereto  small  quantities  of 
slags  which  are  obtained  in  producing  and  proc- 

10  essing  metals  and  metal  alloys.  There  have 
proved  to  be  especially  suitable  the  slags  ob- 
tained in  the  production  of  iron,  that  is  to  say, 
blast  furnace  slag,  Thomas  slag,  acid  and  basic 
slags  or  foundry  slag  whose  composition  may  be 

15  characterized  by  a  content  of  about  30-55  per 
cent  of  Si02,  15-45  per  cent  of  CaO  and  1-25  per 
cent  of  Ah03+Fe203.  The  slags  are  added  to  the 
cement  powders  in  a  finely  ground  state  and  in  a 
quantity  of  about  5-20  per  cent  thereof.  The 

2o  acid-proof  mortars  are  capable  of  swelling  not 
only  in  contact  with  water  but  also  in  contact 
with  aqueous  liquids  such  as  acids  or  brines. 

The  following  example  serves  to  illustrate  the 
invention  but  it  is  not  intended  to  limit  it  thereto; 

25  the  parts  are  by  weight: 

A  cement  powder  is  prepared  by  mixing  61 
parts  of  powdered  quartz,  4  parts  of  ground  sili- 
ceous sinter,  6.5  parts  of  clay,  2.5  parts  of  K2SiFe, 
5  parts  of  Na2SiF6,  1  part  of  CaSiF6  and  20  parts 

3q  of  powdered  blast  furnace  slag  with  about  34 
per  cent  of  Si02,  41  per  cent  of  CaO  and  18.6  per 
cent  of  Ah03+Fe2G3.  A  mortar  is  prepared  by 
mixing  the  cement  powder  with  sodium  silicate 
solution,  the  proportion  of  Na20  to  Si02  to  H2O 

35  being  1:2.65:4.66.  The  hardened  mortar  mass, 
when  stored  in  acids,  shows  a  swelling  of  1%. 
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The  present  invention  relates  to  a  process  of 
manufacturing  artificial  fibrous  materials  and 
to  the  materials  thus  obtained.  It  is  an  object 
of  the  invention  to  prepare  fibers  having  an 
agreeable,  soft  handle.  It  is  a  further  object 
of  the  invention  to  impart  to  the  fibers  a  soft 
and  elastic  feel  stable  to  the  usual  washing  oper- 
ations. The  invention  especially  relates  to  the 
process  of  improving  artificial  fibrous  materials 
which  comprises  incorporating  in  the  aqueous 
spinning  solution  alkali  compounds  of  sulfonic 
acid  amides  containing  a  saturated  aliphatic  hy- 
drocarbon radical  of  at  least  8  carbon  atoms.  In 
the  manufacture  of  improved  artificial  filaments 
from  aqueous  solutions,  e.  g.  cellulose  spinning 
solutions,  such  as  viscose  or  cuprammonium  so- 
lutions of  cellulose  or  protein  spinning  solutions, 
alkali  compounds  are  added  which  are  soluble 
in  the  said  solutions.  The  alkali  compounds  are 
derived  from  sulfonic  acid  amides  containing  a 
saturated  aliphatic  hydrocarbon  radical  of  at 
least  8  carbon  atoms.  In  general  the  said  sulf- 
amides  are  readily  soluble  in  the  alkaline  spin- 
ning solutions;  only  in  the  cases  the  molecular 
weight  of  the  sulfamide  is  extremely  high,  there 
is  not  obtained  a  clear  solution  in  alkaline  fluids, 
but  a  suspension  or  emulsion  is  formed  which 
may  be  stabilized  by  the  addition  of  the  usual 
dispersing  agents  and  which  is  likewise  suitable 
for  the  present  process.  Furthermore,  mixtures 
of  sulfamides  may  be  used,  for  instance  mixtures 
of  compounds  of  high  molecular  weight  and  of 
compounds  of  lower  molecular  weight.  The 
aqueous  spinning  solutions  containing  alkali  com- 
pounds of  sulfonic  acid  amides  having  a  satu- 
rated aliphatic  hydrocarbon  radical  of  at  least 
8  carbon  atoms  are  spun  in  the  usual  way  into 
a  known  spinning  bath  containing  for  instance 
sulfuric  acid  and  Glauber's  salt. 

Sulfamides  of  high  molecular  weight  and  their 
alkali  compounds  may  be  prepared  in  different 
ways:  by  transformation  of  alcohols  of  high 
molecular  weight  into  halogen  compounds,  reac- 
tion of  the  halogen  compounds  with  sodium 
sulfite  to  form  sulfonic  acids  and  transformation 
of  said  acids  or  their  alkali  metal  salts  into  the 
corresponding  sulfochlorides  or  sulfobromides, 
for  instance  with  phosphorus  pentachloride,  and 
transformation  of  the  sulfochlorides  with  am- 
monia or  primary  bases,  such  as  methylamine, 
ethylamine,  butylarnine,  dodecylamine,  cyclo- 
hexylamine,  aniline,  furthermore  hydroxyamines, 
such  as  ethanolamine,  propanolamine,  butanol- 
amine  or  oxethylaniline,  into  the  corresponding 
sulfonamides.   At  this  synthesis  there  may  like- 


wise be  started  from  alcohols  of  high  molecular 
weight  as  they  are,  for  instance,  obtained  by  the 
reduction  of  fats  and  oils,  of  fatty  acids  or  the 
like. 

.">  Sulfamides  of  high  molecular  weight  are  ob- 
tained in  a  technically  especially  simple  manner 
by  the  reaction  of  sulfochlorides  formed  by  the 
simultaneous  action  of  chlorine  and  sulfur  di- 
oxide on  saturated  aliphatic  hydrocarbons  hav- 

]()  ing  at  least  8  carbon  atoms  with  ammonia,  or 
amines  or  hydroxyamines.  By  the  selection  of 
the  hydrocarbons  or  hydrocarbon  mixtures  serv- 
ing as  starting  material,  the  effect  attainable 
with  the  sulfamides  may  be  varied  to  a  large 

15  extent. 

There  may  be  started  from  hydrocarbons  or 
from  mixtures  of  hydrocarbons  which  are  ob- 
tained by  fractionating  petroleum  or  from  prod- 
ucts which  are  obtained  by  the  hydrogenation  of 

20  carbon  or  the  reduction  of  carbon  monoxide. 
These  technical  products  may  be  freed  from  any 
unsaturated  portions  which  may  be  present,  by 
hydrogenation  or  refining.  The  hydrocarbons 
may  be  reacted  with  chlorine  and  sulfur  dioxide 

25  with  exposure  to  ultraviolet  rays.  The  hydro- 
carbons may  be  used  in  excess,  so  that  only  a 
part  is  transformed  into  products  containing 
chlorine,  sulfur  and  oxygen.  The  excess  of  the 
hydrocarbon  may  be  separated  immediately  or 

30  after  the  reaction  with  ammonia  or  amines. 

Sulfamides  which  are  useful  for  the  present 
process  may  also  be  obtained  for  instance  as 
follows:  carboxylic  acids  having  an  aliphatic  hy- 
drocarbon radical  of  at  least  8  carbon  atoms  are 

3,-,  caused  to  react  with  sulfamides  containing  amino 
groups,  for  instance  by  the  condensation  of  lauric 
acid  with  meta-aminobenzene-sulfamide  or  beta- 
aminoethane-sulf  amide. 

The  sulfamides  herein  described  may  be  in- 

40  corporated  in  the  spinning  solutions  used  for  the 
manufacture  of  artificial  fibers  suitably  by  the 
addition  of  an  alkaline  solution  of  the  sulfamide 
to  the  spinning  solution,  for  instance  a  viscose 
solution  or  the  solution  of  cellulose  in  copper 

45  oxide  and  ammonia.  During  said  operation  the 
solubility  or  distributability  in  alkali  may  be  en- 
hanced by  the  simultaneous  use  of  dispersing 
agents,  such  as  alcohol-sulfonates,  condensation 
products  of  carboxylic  acids  of  high  molecular 

50  weight  and  amino-sulfonic  acids  or  hydroxy-sul- 
fonic acids  or  amino-carboxylic  acids  or  hydroxy- 
carboxylic  acids,  aromatic  sulfonic  acids,  for  in- 
stance alkyl-naphthalenesulfonic  acids,  conden- 
sation products  from  ethylene-oxide  and  alcohols 

55  of  high  molecular  weight,  carboxylic  acids  of 
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high  molecular  weight,  alkylphenols,  alkylcyclo- 
hexanols  and  others.  The  sulfamide  may  be 
added  to  the  spinning  solution  in  any  desired 
phase  of  its  preparation.  The  alkaline  solutions 
of  the  sulfamides  may  also  be  incorporated  with- 
out any  difficulty  to  the  spinning  solutions  for 
casein  fibers.  The  spinning  solutions  to  which 
the  sulfamide  has  been  added  are  worked  up  in 
the  usual  manner  in  the  usual  devices.  During 
the  formation  or  the  after-treatment  of  the 
threads  in  the  usual  acid  precipitating  bath  the 
sulfamide  is  separated  from  its  alkaline  solution 
and  finely  and  uniformly  subdivided  in  the 
thread.  During  the  preparation  of  casein  fibers 
while  simultaneously  using  sulfamides  a  reaction 
of  the  sulfamide  with  the  formaldehyde  moreover 
probably  occurs  during  the  usual  hardening  op- 
eration; a  good  fixing  in  the  fiber  of  the  sub- 
stance added  is  thus  attained. 

The  artificial  fibers  thus  obtained  are  distin- 
guished by  a  soft  and  elastic  feel.  Owing  to 
the  insolubility  of  the  sulfamides  in  alkali  car- 
bonates the  incorporated  substance  imparting 
softness  is  not  removed  from  the  fiber  by  the 
usual  washing  operations  when  washing  liquids 
containing  sodium  carbonate  are  used.  Accord- 
ing to  the  present  process  artificial  fibers  are  ob- 
tained which  contain  the  softening  agent  not 
only  at  the  surface;  on  the  contrary,  the  product 
imparting  softness  is  uniformly  subdivided  also 
in  the  interior  of  the  fiber.  The  good  subdivi- 
sion is  attained  by  the  fact  that  the  product  is 
present  in  the  spinning  solution  in  the  form  of 
a  molecular  or  colloidal  solution.  If  the  fiber  is 
formed  in  the  acid  spinning  bath  it  is  uniformly 
precipitated  in  an  insoluble  form.  The  softening 
effect  produced  is,  therefore,  more  stable  than 
in  those  cases  where  the  fibers  are  treated  with 
water-soluble  softening  agents  which  are  ab- 
sorbed by  the  fiber.  In  that  case  salts  of  amines 
of  high  molecular  weight  are  frequently  used. 
The  free  amines  are,  as  is  known,  insoluble  in 
alkaline  spinning  solutions  and  can,  therefore, 
not  be  incorporated  in  the  same  manner  as  the 
alkali  metal  compounds  of  sulfamides.  Further- 
more, quaternary  ammonium  compounds  of  high 
molecular  weight  or  other  watersoluble  bodies 
are  used  as  softening  agents.  If  the  compounds 
of  said  kind  are  already  used  on  spinning  it  is 
found  that  the  effect  produced  is  not  very  resist- 
ant to  washing  operations  owing  to  the  solubility 
in  water  of  the  compounds. 

The  following  examples  serve  to  illustrate  the 
invention,  but  they  are  not  intended  to  limit  it 
thereto,  the  parts  being  by  weight: 

1.  4000  parts  of  a  viscose  solution  containing 
about  5  per  cent  of  cellulose  are  mixed  with  a 
solution  in  2N-caustic  soda  solution  of  a  sulf- 
amide obtained  by  the  simultaneous  action  of 
chlorine  and  sulfur  dioxide  on  a  benzine  frac- 
tion mainly  containing  saturated  aliphatic  hy- 
drocarbons and  boiling  between  240°  C  and  340° 
C  formed  by  reduction  of  carbon  monoxide  and 
a  subsequent  reaction  of  the  aliphatic  sulfochlo- 
rides  formed  with  ammonia.  The  solution  is 
spun  in  known  manner  into  an  acid  precipitating 
bath.  The  fibers  obtained  are  after-treated  in 
the  usual  manner  and  dried  and  are  distinguished 
by  an  excellent  softness  and  suppleness. 

A  similar  effect  is  attained  by  using  an  ali- 
phatic sulfamide  prepared  by  the  simultaneous 
action  of  chlorine  and  sulfur  dioxide  on  a  paraf- 
fine  fraction  boiling  between  340°  C  and  380°  C 
and  a  subsequent  reaction  with  ammonia. 

The  viscose  solutions  may  also  be  worked  up 


by  a  process  of  spinning  by  stretching  the  fila- 
ment. 

2.  100  kilograms  of  casein  are  caused  to  swell 
at  24°  C  in  200  liters  of  water,  a  mixture  of  23 

.",  liters  of  caustic  soda  solution  of  35  per  cent 
strength  and  77  liters  of  water  is  added  and  the 
whole  is  then  diluted  with  water  so  as  to  obtain 
550-600  liters  of  a  clear,  alkaline  casein  solution. 
5  kilograms  of  a  mixture  of  sulfamides  prepared 

10  by  the  simultaneous  action  of  chlorine  and  sulfur 
dioxide  on  a  mixture  of  paraffine  wax  formed 
during  the  benzine  synthesis  by  the  catalytic  re- 
duction of  carbon  monoxide  and  a  subsequent 
reaction  of  the  sulfochlorides  obtained  with  am- 

15  monia  is  dissolved  in  2N-caustic  soda  solution 
and  the  solution  is  added  to  the  spinning  solu- 
tion. After  the  solution  has  been  allowed  to 
ripen  in  the  usual  manner  it  is  spun  into  an  acid 
precipitating  bath.  The  filament  formed  is  then 
hardened  in  the  known  manner  with  formalde- 
hyde. The  artificial  fibers  obtained  are  distin- 
guished by  an  agreeable  and  soft  feel. 

3.  46  parts  of  a  sulfamide  'obtained  by  the  si- 
multaneous action  of  chlorine  and  sulfur  di- 

...  oxide  on  a  mixture  of  hydrogenated  hydrocar- 
bons by  the  reduction  of  carbon  monoxide  and 
boiling  between  2401  C  and  3401  C  and  a  subse- 
quent reaction  of  the  sulfochlorides  formed  with 
ammonia)  are  stirred  with  9.5  parts  of  2N-caus- 

„q  tic  soda  solution,  while  adding  4.6  parts  of  the 
product  of  the  reaction  between  octadecyl  alco- 
hol and  10  mol  of  ethylene  oxide.  The  whole 
is  diluted  with  about  300  parts  of  cold  water  and 
stirred  into  12700  parts  of  a  solution  of  9  per 

35  cent  strength  of  cellulose  in  copper  oxide  and 
ammonia.  The  solution  is  then  spun  by  a  proc- 
ess of  spining  by  stretching  the  filament  so  as  to 
obtain  artificial  silk.  The  skeins  are  washed  as 
usual  with  acid  and  water,  then  agitated  for  5 

40  minutes  in  water  heated  to  65°,  centrifuged  and 
dried.  The  artificial  silk  thus  obtained  has  a 
soft  feel  even  without  the  usual  after-treatment 
with  softening  agents. 

4.  40  parts  of  a  sulfamide  (obtained  by  the 
simultaneous  action  of  chlorine  and  sulfur  di- 
oxide on  a  paraffine  fraction  mainly  containing 
saturated  aliphatic  hydrocarbons  and  boiling  be- 
tween 320°  C  and  380°  C  and  a  subsequent  reac- 
tion of  the  aliphatic  sulfochlorides  formed  with 

-0  methylamine)  are  dissolved  in  2N-caustic  soda 
solution.  The  solution  is  stirred  into  4000  parts 
of  a  viscose  solution  containing  about  6  per  cent 
of  cellulose.  The  solution  produced  is  spun  in 
known  manner  into  an  acid  precipitating  bath. 

. .  The  fibers  obtained  are  distinguished,  after  hav- 
ing been  worked  up  in  the  usual  manner  and 
dried,  by  a  soft  and  supple  feel. 

A  similar  effect  is  attained  by  using  an  ali- 
phatic sulfamide  obtained  by  the  simultaneous 
action  of  chlorine  and  sulfur  dioxide  on  the  par- 
affine fraction  named  above  and  a  subsequent 
reaction  with  aniline.  The  product  is  suitably 
dissolved  in  lN-caustic  soda  solution. 

5.  4000  parts  of  a  viscose  solution  containing 
G5  about  6  per  cent  cf  cellulose  are  mixed  with  a 

solution  in  2N-caustic  soda  solution  of  8  parts 
of  a  sulfamide  substantially  containing  16  to  18 
carbon  atoms  and  obtained  by  the  reaction  of  a 
mixture  of  cetyl  alcohol  and  octadecyl  alcohol 

70  with  thionyl  chloride  so  as  to  obtain  the  corre- 
sponding chlorides,  reaction  of  the  chlorides  with 
sodium  sulfite  so  as  to  obtain  the  corresponding 
sulfonic  acid  salts,  transformation  of  the  sul- 
fonic acid  salts  with  phosphorus  pentachloride 

75  into  the  corresponding  sulfonic  acid  chlorides 
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and  finally  reaction  of  the  sulfochlorides  with 
ammonia  to  obtain  the  corresponding  sulfa- 
mides.  The  solution  is  spun  into  an  acid  pre- 
cipitating bath  and  worked  up  as  usual.  The 
fibers  obtained  have  a  very  good  softness  and 
suppleness. 

6.  To  4000  parts  of  a  viscose  solution  contain- 
ing about  6  per  cent  of  cellulose  there  is  added 
an  alkaline  casein  solution  prepared  by  dissolv- 
ing 40  parts  of  casein  in  the  corresponding 
quantity  of  alkali  lye.  To  the  solution  thus  pro- 
duced there  are  added  6  parts  of  a  sulf  amide  ob- 
tained by  the  simultaneous  action  of  chlorine 
and  sulfur  dioxide  on  a  benzine  fraction  con- 
taining saturated  aliphatic  hydrocarbons  and 
boiling  between  230°  C  and  320°  C  and  the  sub- 
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sequent  reaction  of  the  sulfochlorides  formed 
with  ammonia.  For  said  purpose  the  sulf  amide 
is  dissolved  in  2N-caustic  soda  solution,  while 
adding  1  per  cent  of  an  emulsifying  agent,  for 
5  instance  the  product  of  reaction  of  octadecyl  al- 
cohol and  10  mol  of  ethylene  oxide.  The  spin- 
ning solution  formed  is  worked  up  in  the  usual 
manner  to  obtain  fibers  which  after  having  been 
hardened  with  formaldehyde  are  distinguished 
10  by  an  agreeable  and  soft  feel. 
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My  present  invention  relates  to  textile  goods, 
and  more  particularly  to  textiles  capable  of 
fluorescing  when  met  by  ultra-violet  light. 

It  is  known  to  apply  to  fabrics  derivatives  of 
stilbene,  especially  4.4'-diaminostilbene-2.2'-di- 
sulfonic  acid  or  substitutive  derivatives  thereof 
such  as  benzoylamino-  or  aminobenzoylamino- 
derivatives  to  produce  fabrics  capable  of  fluores- 
cing by  means  of  ultra-violet  light. 

My  invention  is  based  on  the  observation  that 
stilbene  compounds  colorless  or  slightly  colored 
and  particularly  such  stilbene  derivatives  as  do 
not  contain  free  amino  groups  are  especially  suit- 
able for  the  improvement  of  textiles  of  any  kind 
as,  for  instance,  fibers,  filaments,  yarns,  or 
fabrics,  knit  or  felt  goods  or  cloths  from  animal 
or  vegetable  and /or  artificial  filaments  if  they 
contain  in  their  molecule  at  least  one  1.3.5-tri- 
azlne  nucleus.  The  employment  of  amino  stil- 
bene compounds  of  this  kind  has  already  been 
proposed  in  the  production  of  colorless  or  only 
slightly  colored  protective  envelopes  for  goods 
capable  of  being  affected  by  light  and  air. 

On  a  treatment  with  a  solution  of  0.001-0,2% 
strength  of  stilbene  derivatives  as  defined  above 
even  strongly  brownish-yellow  unbleached  textile 
goods  obtain  with  ordinary  daylight  the  appear- 
ance as  if  they  be  colored  pure-white  so  that  they 
are  closely  similar  to  goods  well  bleached.  More- 
over, the  strength  of  the  products  treated  with 
these  stilbene  derivatives  is  not  reduced  in  con- 
trast with  the  products  bleached.    The  textiles 
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materials  and  have  so  strong  an  affinity  to  these 
materials  that  they  cannot  be  removed  by  wash- 
ing; they  are  also  very  resistant  to  alkaline  wash- 
ing liquids.  The  aminostilbene  compounds  are 
also  absorbed  by  artificial  textiles  as,  for  instance, 
cellulose  acetate,  polymerized  vinylchloride  or 
superpolyamides.  Finally,  the  textiles  thus 
treated  are  more  resistant  to  turning  yellow  pro- 
duced by  light  and  therefore  keep  the  white  color 
longer  than  the  aminostilbene  derivatives  not 
containing  1.3.5-triazine  rings. 

The  amino  stilbene  derivatives  of  the  present 
invention  are  preferably  applied  to  the  textile 
materials  in  the  form  of  water-soluble  salts  as, 
for  instance,  sodium,  potassium,  or  triethanol- 
amino  salts  in  an  aqueous  neutral  or  alkaline  so- 
lution. It  is  sometimes  of  advantage  to  add  dis- 
persing or  wetting  agents  to  the  solution  in  order 
to  obtain  a  homogeneous  liquid  and  effect  a  fast 
penetrating  into  the  inner  layers  of  the  textile 
material.  The  stilbene  derivatives  may,  if  de- 
sired, be  added  to  the  solutions  or  melts  of  arti- 
ficial spinning  materials.  Water-insoluble  amino- 
stilbene derivatives  of  the  invention  may  success- 
fully be  employed  in  the  form  of  an  organic  solu- 
tion. 

As  examples  of  such  aminostilbene  derivatives 
may  be  mentioned  the  following  compounds: 

(1)  4-L2.4-dihydroxy-1.3.5-triazyl-(6)  ]-amino- 
-4'- [2  -  hydroxy  -  4  -  phenyl-amino- 1.3.5-triazyl- 
(6)  iamino-stilbene  disulfonic  acid-<2.2')  of  the 
following  formula: 


N 

HO— C**  C— Nil 

I  II 

N  N 

^  / 
C 
I 

on 


S  OjII 


s  OaH 
I 


!  11=  C  E£-/~  ~N— NH— c 


on 


of  this  invention  are  also  protected  from  the 
noxious  influence  of  the  ultra-violet  rays  con- 
tamed    in    the    daylight.    Furthermore,  the 


(2)  4.4'-(bis-[2-hydroxy-4-phcnylamino-1.3.5- 
triazyl  -  (6)  ])diamino  -  stilbene  -  disulfonic  acid- 
(2.2')  of  the  following  formula  : 


N 

S  \ 

NH— C         C— N 
I  II 
N  N 


S  OiH 


S  OsH 


 I  J   N 

H— <^       \—  CII^C  •  II— <^     ^>-xu-  c  i:-mi-<^ 


N  N 

^  / 

c 


OH 


aminostilbene  derivatives  having  1.3.5-triazine  (3)  4-[2.4-bis  -  phenylamino-1.3.5-triazyl-(6)  ] 

nuclei  are  especially  strongly  absorbed  by  textile       amino  -  4'  -  [2  -  hydroxy  -  4  -  phenylamino  - 


*5  381,856 

1.3.5-triazyl-(6)  lamino-stilbene-disulfonic  acld- 
'2.2')  of  the  following  formula: 

SOiH  SOiH 
  N   I  I  M 

<_>NHY  Ynh<Z>ch=ch<Z>n"hY  y-Mi<3 

N        N  N  N 

V  V 

I  I 

nh  on 

A 

(4)  4.4'  -  (bis  -  t2  -  hydroxy  -  4-o-chlorphenyl- 
amino  -  1.3.5  -  triazyl  -  (6)  Pdlamino  -  stilbene  - 
disulfonlc  acid- (2.2'). 

ci  so»H  so«n  ci 

N 


N        N  x  N 

OH 


I 

on 


(5)  4.4'-(bis-[2-hydroxy-4-p-methoxy-phenyl- 
amino-1.3.5-trlazyl-(6)  ])diamlno-stilbene-dlsul- 
fonic  acid- (2.2'). 

ci 

N 
^  \ 

CHiO 


N  N 
V 


(6)  4.4'  -  (dls-12  -  hydroxy  -  4  -  p  -  acetyla- 
mino  -  phenylamino  -  1.3.5  -  triazyl  -  (6)  I)  dl- 
amino-stllbene-disulfonic  acid- (2.2') . 


CIIsCO    NH  -<  >    NJI     C  C-NII-<  >— CH  =  CH-<  >-   Mi— \-Xi] 

c  c 


sum  Bum 

!Q-NH-<^        ^>-XH— ^C-NH-^        ^>— CH=CH— <^  ? 


(7)  4.4'-  (bis-  [2-hydroxy-4-p-hydroxy-m,m-di- 
chlorphenyl  -  amino-  1.3.5-triazyl-(6)  ])diamino- 
stilbene-disulfonic  acid-(2.2'). 

CI  SOiH 

H( 


[0-/~~\-NH-C^  ^c-nh-<^  ~Vch=ch- ^^-xh-c^  Xc-xh-<^ 

I  N        N  N        X  I 


Cl  ^  /  V./  ci 

c 

OH  OH 

(8)  4.4'-  bis  -  [2-hydroxy-4-m-methylphenyla- 
mino-1.3.5-triazyl-(6)  ] )  diamino-stilbene  -  disul- 
fonlc acid- (2,2')  of  the  following  formula: 

CHi  SOiH  SO»H  CHi 

\  X  I  1   N   I 

N        N  N  N 

c  c 

OH  OH 
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and  the  isomeric  toluidine  derivatives  thereof. 

(9)  4.4'-(bis-[2-hydroxy-4-o,o-dimethyl-phen- 
ylamino-1.3.5  -  triazyl-(6)  ] )  diamino-stilbene-di- 
sulfonic  acid-(2.2')  of  the  following  formula: 

CH,  so«n  SO»H  CH, 

N 

NH-C^  ^C— N 


N  N 
CH,  ^  / 

C 
I 

OH 


-<Z>ch==( 


and  the  isomeric  xylidine  derivatives  thereof. 

(10)  4.4'-  (bis  -  [2  -  hydroxy  -  4-(l".3".4"-tri- 
methyl  -  phenyl-amino-(6") )  -1.3.5_triazyl-(6)  ] ) 
diamino-stilbene-disulfonic  acid- (2,2')  of  the 
following  formula: 

CHj                                          SO»H  SOtH  CH, 
 I               N   I  I  W  I 

HjC-^~  "Vnh-c^  ^c-nh-^~  "\-ch=ch-^  ^>-nh— ^c-nh-/" 

£  N        N  N  N 


CHi  /  <**  /  CH, 

C  C 


on 


OH 


(11)  4.4'-(bis-[2-hydroxy-4-  p  -  octyl  -  phenyl- 
amino  -1.3.5-triazyl-(6)  ] )  diamino-stilbene-disul- 
fonic acid- (2,2')  of  the  following  formula: 


CsH,7-<  V-NH-C         C—  NH-<  V-CH=CH— <  VNH-C         C— NH—<  >— C.H.r 


SOjH 


H=cH-Of 


N  N 
^  / 
C 


OH 


(12)  4.4'-(bis-[2-hydroxy-4-o-carboxy-phenyl- 
amino-1.3.5-triazyl-(6)  ] ) diamino-stilbene  disul- 
fonic  acid- (2.2')  of  the  following  formula: 

HOOC  SOjH  SO»H  COOH 
 I  N   1  I   N  I  

I  J 

OH 


N        N  N  N 

c  c 


on 


(13)  4.4'(bis-[2-hydroxy-4-N-phenyl-N-meth- 
yl  -  amino  -1.3.5-triazyl(6)  ] )  diamino-stilbene-di- 
sulfonic acid- (2.2')  of  the  following  formula: 


CH,  N 


N  N 

V 

I 

OH 


SOjH 


SOiH 


OV  YNH-<Z> 


CH=CH 


(14)  4.4'-(bis-12-hydroxy-4-cyclohexyl-amino- 
1.3.5-triazyl- (6)  ])  diamino-stilbene-disulfonic  ac- 
id- (2,2')  of  the  following  formula: 


CH,-CH2  N 

/  \  ^  \ 

CH,  CH— NH— C  C 

\  /  I 

CHj — CH,  N  N 
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SOaH 


CH=CH 


SO,H 


N  CHt-CHi 

?  \  /  \ 

NH-C         C—  NH— CH  CH, 
I  II  \  / 

N         N  CHr-CH) 

V 


OH 
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(15)  4.4'-(bis-[2.4-bis-diethanol-amino  - 
triazyl-(6)  ])  diamino-stilbene-disulfonic 

(2.2')  of  the  following  formula: 


1.3.5- 
acld- 


uo-cni-cni 

\. 

/ 

HO — CIlj — CIIj 


I  0»H 


so.u 
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[»  N   I  J  


N  N 
^  / 
C 
I 

N 
/  \ 
CHi  CHj 


CHi 

I 

OH 
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I 

OH 


(16)  4.4'  -(bis-[2  -phenylamino-  4  -diethanola- 
mino-1.3.5-triazyl-(6)  ])  dlamino-stilbene  disul- 
fonic  acid- (2.2')  of  the  following  formula: 


  N 


SOaH 


SOiH 


C— N:: 
N 


-cu=cn— 


^  / 
c 

I 

N 
/  \ 
CH>  CHj 


CHi 

I 

OH 


CHj 

I 

OH 


(17)  4-[2.4-bis-phenylamino-1.3.5-triazyl-(6)  ] 
amino-4 ' -  [ 2.4-dihydroxy-  1.3.5-triazyl- (6)  ]  ami- 
no-stilbene  disulfonic  acid- (2.2')  of  the  follow- 
ing formula: 


  N 


S  03H 


SOiH 

I 


N  N 

/ 

C 

I 

NH 

I 

/\ 


(18)  4-[2.4-bis-phenylamino-1.3.5-triazyl-(6)  ] 
amino-4'- [2.4  -  bis-ethanolamino  -  1.3.5  -  triazyl- 
(6)]  amino-stilbene-disulfonic  acid-(2.2')  of  the 
following  formula: 


SOiU 


o 


CH=CH 


N 
^  \ 
NH — C        C— NH 

I  II 
N  N 
^  / 
C 
I 

NH 
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(19)  4.4'- (bis  -[2-hydroxy-4-o-phenyl-phenyl- 
amino-1.3.5-triazyl-(6)  ])  diamino-stilbene-disul- 
fonic acid-(2.2')  of  the  following  formula: 


SOiH 


N 

S  \  / 
NH-C         C— N 
I         H  \ 
N        N  CH 

V 
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N 
/  \ 
(Hi  CHi 
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CH=CH 
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(20)  4- [2-  hydroxy-4-a-naphthylamino  -  1.3.5- 
triazyl-(6)  ]  amino-4'-[2.4-dlhydroxy  -  1.3.5-tri- 
azyl-(6)]  amino-stilbene  disulfonic  acid-(2.2')  of 
the  following  formula: 


&SOjH  SOtH 
NH-C**  ^C-NH-/"  CH=CH-^~   ~\-NH-/  ^C— OH 

N        N  N  N 

C  C 
OH  OH 

(21)  4.4'-(bis-[2-hydroxy-4-phenoxy-1.3.5-tri- 
azyl  -  (6)  ] )  dlamino  -  stllbene  -  disulfonic  acid  - 
(2.2')  of  the  following  formula: 

SOiH  SOtH 
N   I  I   N 

/       \-0— ^C-NH-/        \— CH=CH-</        \— NH—  cf  ^C—O—f  \ 

k    I  A — '  s — /     A    A  A — 7 

v  V 

oh  Ah 

(22)  4- (2  -hydroxy-  4  -phenylamino-  1.3.5  -trl- 
azyl-(6) )  -4'-acetyl  -  amino  -  stilbene  -  disulfonic 
acid-(2.2')  of  the  following  formula: 

SOOI  SOiH 

N 

S  \ 


NH— C        C— NU-<  >— CH=CH— <  >— NH— CO-CHi 


N  N 

V 


(23)  Terephthaloyl  -  bis  -  (4-amino-t4'-(2-hy- 
droxy-  4  -phenylamino-1.3.5-triazyl-  (6) )  amino] 
stilbene  disulfonic  acid  (2.2'))  of  the  following 
formula: 

SOiH  SOiH 


N   I  I  

<^       ^>-NH— ^C— NH— ^J>-CH=CH-^  |^-NH-CO-<^  ^>— CO-NH 


N 

V 


SOiH  SOiH 
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^-CH=CH-^  ^>-NH-/  NC-NH-<^ 

V 
OH 


N  N 
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(24)  The  product  prepared  by  reacting  2  mols 
of  4-amino-4'-[2-hydroxy-4-phenylamino-1.3.5- 
triazyl-(6)  ]  amino-stilbene-disulfonic  acid- (2.2') 
with  1  mol  of  cyanurchloride  of  the  following  con- 
stitution: 

SOjH  SOiH 
N   I  I   N 

<^       y-NH-C^  XC-NH-/~  "\-CH=CH-<^  ^)-NH-/  XC-NH 
N        N  N  N 

^  / 

c  c 
Ah  Ah 

SO»H  SOtH 


N 


C-NH-^ 


N  N 

Ah 
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(25)  The  product  prepared  by  reacting  1  mol  of 
bis-[2.4-dichloro-1.3.5-  triazyl  -(6)  ]  diaminostil- 
bene-disulfonic  acid- (2.2')  with  2  mols  of  4-ami- 
no-4'-[2-hydroxy-4-  phenylamino  -1.3.5-  triazyl- 
(6)]  amino-stilbene-disulfonic  acid-(2.2')  of  the 
following  constitution: 


so»u 
I 


OxHi  Vnh-<Z>ch= 
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N  N 
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N 
/  ^ 
-C        C— Mi- 
ll I 
N  N 
\ 
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on 


cd=ch 


SOjII 


SOjH 


(26)  The  product  prepared  by  reacting  1  mol 
of  4.4'-bis-[2.4-dichloro-1.3.5-triazyl-(6)  ]  diami- 
no-diphenyl-disulfonic  acid  (3.3')  with  two  mols 
of  4-amino-4'- [2-hydroxy-4-phenylamino-1.3.5- 
triazyl-(6)]  amino-stilbene  disulfonic  acid-(2.2') 
of  the  following  constitution: 


N 
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(27)  The  product  prepared  by  reacting  2  mols 
of  4-[2-hydroxy-  4  -phenyl-amino-  1.3.5  -triazyl  - 
(6)  1  amino-4'-[2.4  -  dichloro-  1.3.5  -triazyl  -(6)  ] 
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amino-stilbene-disulfonic  acid- (2.2')  with  1  mol 
p-phenylenediamine  of  the  following  constitu- 
tion: 


chlorine  atoms  present  in  the  1.3.5-triazine 
nuclei. 

The  unsymmetrical  compounds  are  correspond - 


N 

^       y-NH-C^  ^C-NH-^  ^-CH=CH-^  ^-NH- 


SOiH 


SOiH 
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^  \ 

c      c— on 


N  N 
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N  N 
NH 
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<^       ^>-NH-C^  XC-NH-<^  ^\-CH=CH 
/N  BOiH 

C 
OH 

These  examples  are,  of  course,  not  to  be  con- 
sidered as  limitations  of  the  invention.  Instead 
of  the  4.4'-diamino-stilbene-2.2'-disulfonic  acids, 
for  instance,  the  3.3'-disulfonic  acids  or  2.2'-di- 
amino-stilbene-4.4'-disulfonic  acids  or  4.4'-dia- 
mino-stilbene-3.3'-dicarboxylic  acids  may  also  be 
employed. 

Substitutive  derivates  of  such  amino-stilbene- 
sulfonic  acids  or  amino-stilbene-carboxylic  acids 
are  also  useful  as  contain  only  one  sulfo  or  one 
carboxyl  group.  The  corresponding  aminostil- 
bene  derivatives  having  no  carboxyl-  or  sulfonic 
acid  radical  are  likewise  suited  if  certain  solvents 
as,  for  instance,  organic  solvents  are  used. 

Instead  of  the  aromatic,  hydroaromatic  or 
aliphatic  substituents  mentioned  above  other  sub- 
stituents  of  this  kind  may  also  be  employed  in 
the  triazine  nucleus  such  as  hydrocarbon  re- 
mainders or  the  radicals  CsHs.S — ,  C6H5.SO2 — . 
Moreover,  heterocyclic  substituents  as,  for  in- 
stance, aminobenzimidazoles,  aminobenzthiazoles, 
aminoquinolines,  and  the  like  and  finally  such 
substituents  as  are  fluorescent  themselves  are 
useful. 

The  aminostilbene  compounds  symmetrical  in 
structure  are  prepared  by  causing  1.3.5-triazyl- 
chloride  dissolved  in  acetone  to  react  with  an 
aqueous  solution  of  the  sodium  salt  of  diamino- 
stilbene-disulfonic  acid  at  a  low  temperature 
(about  0-5°  C).  After  the  reaction  in  which  the 
solution  has  been  maintained  essentially  neutral 
is  complete  the  amine  or  phenol  is  caused  to  flow 
slowly  into  the  reaction  solution,  if  necessary,  at 
a  somewhat  higher  temperature  (10-30°  C). 
Water-insoluble  amines  are  conveniently  dis- 
solved in  an  organic  solvent  soluble  in  water  or 
are  used  in  the  form  of  their  water-soluble  salts. 
Finally  soda  can  be  added  to  the  mixture  and 
the  whole  is  boiled  in  order  to  saponify  the 
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ingly  prepared  from  nitroaminostilbene-disulfonic 
acid. 

The  following  Examples  illustrate  the  produc- 
tion of  the  new  textile  goods. 

Example  I 

100  g  of  fabric  from  viscous  staple  fiber  or 
artificial  silk  or  100  g  of  viscous  staple  fiber  in 
the  form  of  flakes  are  treated  with  3000  g  of 
35  water  containing  1.5  g  of  the  sodium  salt  of  4- 
[2-hydroxy-4-/3-naphthyl-a  m  i  n  o  -1.3.5-triazyl- 
(6)  ]-4'-benzoylamino-stilbene-disulfonic  acid- 
(2.2')  at  80°  C  for  45  minutes  and  subsequently 
dried. 

40  Example  II 

100  g  of  a  cotton  fabric  are  treated  in  the  same 
manner  as  described  in  Example  I. 

Example  III 

100  g  of  linen  are  treated  in  the  same  manner 
as  described  in  Example  I. 

Example  IV 

g0  A  rope  of  viscous  silk  disulfurized  and  un- 
bleached of  100  g  is  treated  in  a  solution  consist- 
ing of  3  liters  of  water  and  0.6  g  of  the  sodium 
salt  of  4.4'-(bis-[2-hydroxy-4-phenyl-amino- 
1.3.5-triazyl-  (6)  ] )  -diamino  -  stilbene  -  disulfonic 
acid  (2.2')  at  80°  C  for  45  minutes  and  then 
dried.  To  the  bath  10  to  20  g  of  sodium  sulfate 
free  from  water  may,  if  necessary,  be  added  in 
portions  towards  the  end  of  the  treatment. 

Example  V 

SO  1  kg  of  the  molten  polyamide  prepared  from 
amino-caproic  acid  mixed  with  0.2  g  of  the  sodium 
salt  of  4.4'-(bis-[2-hydroxy-4-phenyl-amino- 
1.3.5-triazyl-(6)  ] )  -diamino  -  stilbene  -  disulfonic 
acid- (2.2')  is  worked  up  into  filaments. 

65  BRUNO  WENDT. 


45 


55 


Published  May  11,  1943 


Serial  No.  380,991 


ALIEN   PROPERTY  CUSTODIAN 


GETTER  PELLET  BOX 

Walther  Burstyn,  Berlin,  Germany;  vested  in  thr 
Alien  Property  Custodian 

Application  filed  February  28,  1941 


The  present  invention  relates  to  getters  for 
evacuating  electron  tubes  and  similar  vessels  and 
more  particularly  to  the  manufacture  of  a  flat 
box  adapted  for  being  filled  with  a  getter  pill  and 
for  being  fixed  inside  of  the  tube  to  be  evacuated 
and  for  being  heated  by  eddy  currents. 

An  object  of  the  invention  is  a  simple  method 
for  manufacturing  a  sheet  metal  box  of  the  de- 
scribed kind. 

A  further  object  of  the  invention  is  a  method 
for  manufacturing  a  box  which  is  easily  to  be 
closed  by  a  lid  after  being  filled  with  the  getter 
pill. 

In  the  accompanying  drawing  the  Figures  la, 
lb,  2a  and  2b  serve  for  explaning  how  the  lid  is 
deformed  in  order  to  close  the  box.  Figs.  3a  and 
3b  show  in  cross  section  one  form  of  the  box  in 
open  and  in  closed  condition  whilst  Figs.  4a  and 
4b  show  another  construction  in  plane  view  and 
cross  section. 


The  invention  is  based  on  the  fact  that  the 
outer  diameter  of  a  convex  sheet  disc  having  the 
form  of  a  cathode  II  (Fig.  la)  or  a  frustrum  of 
a  cone  12  (Fig.  2a)  becomes  larger  when  the  disc 
5  is  pressed  flat  'Fig.  lb  and  2b) . 

According  to  the  invention  the  box  is  manu- 
factured by  pressing  into  a  piece  1 3  of  thin  metal 
sheet  a  round  recess  14  (Fig.  3a)  the  cross  section 
of  which  is  shown  on  the  left  fide  of  the  figure. 
10  The  ground  of  the  recess  is  filled  with  the  flat 
getter  pill  20.  The  recess  is  provided  with  a  pro- 
jecting edge  15  and  on  the  flat  border  of  it  the 
convex  lid  12  is  put.  Now  the  lid  is  pressed  flat 
(Fig.  3b)  so  that  it  fits  closely  into  the  edge  15  and 
15  cannot  be  removed. 

The  projecting  edge  15  may  be  replaced  by  a 
plurality  of  cogs  16  surrounding  the  recess  14  ac- 
cording to  Figs.  4a  and  4b. 
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The  present  invention  concerns  a  method  for 
obtaining,  through  a  wet  method  and  in  the  ab- 
sence of  an  external  source  of  electric  current,  a 
very  adhesive  deposit  of  a  metal  which  is  electro- 
positive with  respect  to  hydrogen  in  the  electro-  5 
motive  series  of  the  metals  (such  as  mercury,  bis- 
muth, gold,  silver,  copper,  antimony,  rhodium, 
palladium,  osmium,  platinum,  etc.)  upon  surfaces 
such  as  polished  metal,  glass,  ceramic  materials, 
mica;  sheets,  thin  bands,  films  and  threads  of  io 
cellulose,  cellulosic  esters  and  ethers  and  other 
derivatives  of  cellulose,  polymerized  resins,  var- 
nishes, gums,  rubber,  ebonite,  or  other  organic 
plastic  materials  of  various  kinds,  such  as  urea 
resins,  acetals,  formaldehyde  resins,  phenolic  15 
resins  such  as  Bakelites,  albuminous  compounds, 
such  as  leather,  ordinary  or  tanned  gelatine, 
casein,  or  any  other  albuminoid. 

The  method  according  to  the  present  invention 
includes  three  steps: 

1.  Bringing  the  surface  to  be  metallized  into  a 
state  in  which  it  is  capable  of  adsorbing  a  molecu- 
lar layer  of  ions; 

2.  Causing  a  molecular  layer  of  ions  to  be  ad- 
sorbed on  the  surface  thus  prepared,  by  immersing 
it  into  an  alkaline  solution  of  a  metallic  salt,  said 
solution  being,  free  from  any  reducing  agent,  and 
by  freeing  it  then  from  any  excess  of  ions  (for 
instance  by  washing  with  distilled  water) ,  so  that 
the  surface,  which  remains  merely  covered  by  a 
molecular  layer  of  ions  adhering  strongly  thereto, 
owing  to  the  adsorption  forces,  is  ready  for  the 
third  step; 

3.  Performing  upon  the  ionic  layer  which  has 
just  been  obtained  the  metallic  deposit  proper. 
As  a  matter  of  fact,  the  preceding  preparation  of 
the  surface  has  given  the  remarkable  result  of 
rendering  said  surface  capable  of  receiving  in  an 
adherent  and  satisfactory  manner  any  metallic 
deposit  formed  by  treating  said  surface  by  the 
known  and  usual  solutions,  such  as  those  cur- 
rently employed  for  silvering  and  gilding  looking 
glasses.  But,  in  a  general  manner,  and  for  the 
whole  of  the  matters  above  mentioned,  this  metal- 
lization can  be  performed,  according  to  the  pres- 
ent invention  and  in  an  advantageous  manner, 
through  a  new  method  which  consists  in  pouring 
a  solution  containing,  together  with  a  ferrous  salt 
and  hydroxy  acid,  the  alkaline  solution  of  a  salt 

of  the  metal  to  be  deposited,  this  last  mentioned  50 
solution  having  been  brought,  through  a  prelimi- 
nary treatment,  to  the  lowest  possible  state  of 
oxidation. 

In  the  case  of  metallic  surfaces,  and  also  in  that 
of  glass,  ceramic  matters,  or  mica,  the  first  part  55 
of  the  method  consists  in  scouring,  cleaning,  and 
freeing  from  any  traces  of  oxides  the  surface  to 
be  metallized,  according  to  known  processes,  and 
preferably  keeping  the  surface  in  contact  with 
pure  water  subsequent  to  the  cleaning  step.  go 
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In  the  case  of  the  other  surfaces,  constituted 
of  organic  matter  and  which  are  capable  of  ad- 
mitting, under  certain  circumstances,  a  certain 
degree  of  imbibition,  the  first  step  of  the  method 
consists  in  an  imbibition  of  the  surface  intended 
to  permit  a  penetration  of  the  layer  of  ions  pro- 
duced in  the  second  part  of  the  treatment  and  to 
improve  the  adhesion  of  the  final  metallic  de- 
posit. This  imbibition  is  carried  out  by  passing 
the  matter  to  be  treated  through  one  or  several 
successive  baths,  consisting,  in  a  general  manner, 
of  an  aqueous  solution  of  a  solvent  of  this  mat- 
ter. This  solvent  may  be  either  a  metal  salt, 
such  as  zinc  chloride,  cupro-ammoniacal  solu- 
tions, or  the  like,  or  an  alcohol,  aldehyde,  ketone, 
organic  acid,  etc.,  that  is  to  say  any  body  miscible 
either  wholly  or  partly  with  water  and  having 
also  the  property  of  dissolving  more  or  less  in  the 
material  that  is  treated.  It  is  an  essential  condi- 
tion that  the  solvent  should  be  free  from  any  re- 
ducing action  on  the  metallic  solutions  employed 
in  the  second  and  third  steps  of  the  method.  For 
instance,  in  the  case  of  cellulose  acetate,  it  is  nec- 
essary to  make  use  of  quinone,  and  not  hydro- 
quinone,  because  the  last  mentioned  body,  which 
might  also  imbibe  cellulose  acetate,  would  at  the 
same  time  give  it  reducing  properties,  which 
would  prevent  the  subsequent  formation  of  an 
adhering  metallic  deposit  under  the  conditions 
of  the  method.  When  it  is  desired  to  treat  a  film 
of  cellulose  acetate  for  instance,  it  is  left  for 
some  minutes  in  a  solution  of  quinone  preferably 
of  a  concentration  of  from  10  to  15  grams  per 
thousand  grams  of  water,  and,  after  washing,  it 
is  immersed  for  some  minutes  into  a  cupro-am- 
moniacal bath,  containing  for  instance  one 
quarter  of  a  molecular  weight  of  Cu(OH)2  and  2 
molecular  weights  of  NH4OH  per  liter.  It  is  clear 
that  the  choice  and  the  concentration  of  these 
baths  depend  upon  the  nature  of  the  matter  to  be 
treated  and  that  duration  of  the  treatment  can 
be  varied  at  will  by  modifying  either  the  concen- 
tration or  the  temperature  of  the  baths. 

The  second  part  of  the  method  is  a  purely 
ionic  treatment  and  it  serves  merely  to  bring 
the  surface  to  be  metallized  into  a  particular 
physico-chemical  state,  that  of  metallic  colloid 
ions  characterized  by  a  negative  polarity  and  a 
suitable  electric  charge.  This  treatment,  which 
is  necessary  for  the  subsequent  obtainment  of  an 
even  and  adhesive  metal  deposit,  consists  in 
treating  the  surface  to  be  metallized  with  an  al- 
kaline solution  of  a  metallic  salt.  This  solution 
may  consist:  either  of  an  alkaline  solution  of  the 
ion  that  will  be  deposited  in  the  subsequent 
metallization,  or,  preferably,  and  this  whatever 
be  the  nature  of  the  metal  that  will  be  subse- 
quently deposited  (case  of  the  metallization  by 
antimony,  for  instance)  of  a  highly  diluted  so- 
lution of  gold,  platinum,  or  silver  hydrate.  In 
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this  latter  case,  it  is  advantageous  to  perform  a 
preliminary  washing  of  the  surface  with  a  stan- 
nous solution,  followed  by  an  abundant  washing 
with  water.  The  contact  of  the  surface  with  the 
solution  of  gold,  platinum  or  silver  hydrate  lasts 
for  some  seconds  (for  instance  from  30  to  90  sec- 
onds), this  period  of  time  being  sufficient  for 
forming  the  adsorption  layer.  This  treatment  is 
always  followed  by  a  treatment  intended  to  re- 
move any  excess  of  ions,  for  instance  by  washing 
with  distilled  water.  At  this  time,  the  layer  of 
ions  covering  the  surface  of  the  glass  is  charac- 
terized by  its  very  small  thickness,  which  aver- 
ages the  dimensions  of  the  molecule  (that  is  to 
say  from  10~7  to  10~8  centimeters) .  Therefore 
this  layer  has  no  reflecting  power  and  it  will  have 
no  effect  in  the  appearance  of  the  subsequent 
metallization.  Furtherfore,  this  layer  does  not 
have  sufficient  conductivity  for  the  eventual  ob- 
tainment  of  a  galvanic  deposit.  Finally,  the  cost 
of  the  metal  that  is  employed  is  negligible,  since 
a  gram-molecule  (of  gold  for  instance)  is  theo- 
retically sufficient  for  forming  a  mono-molecular 
layer  of  adsorption  over  an  area  of  40  hectares  or 
400,000  square  meters:  for  depositing  for  instance 
a  layer  of  gold  ions,  I  employ  a  pure  solution  of 
auric  hydrate  containing  about  How  of  a  gram- 
molecule  of  gold  per  litre. 

The  foregoing  steps  of  contacting  the  surface 
with  a  dilute  solution  of  a  metallic  ion  are  always 
performed  in  the  absence  of  any  reducing  agent 
and  as  a  result  no  metallic  precipitation  or  de- 
posit occurs,  and  the  adsorbed  layer  has  no 
metallic  character. 

The  third  step  of  the  process  consists  in  the 
metallization  of  the  surface  thus  prepared.  A 
particularly  advantageous  way  of  performing  this 
operation,  according  to  the  invention,  consists  in 
pouring  as  a  whole  onto  the  surface  thus  pre- 
pared a  solution  containing  together  with  a  fer- 
rous salt  and  in  the  presence  of  an  hydroxy-acid, 
an  alkaline  solution  of  a  salt  of  the  metal  to  be 
deposited,  this  last  mentioned  solution  having 
been  brought,  through  a  suitable  treatment,  into 
the  lowest  possible  state  of  oxidation,  and  this 
preferably  by  means  of  a  hydrosulfite  or  its  form- 
aldehyde derivatives,  or  of  a  ferrous  salt. 

In  order  to  reinforce  the  layer  of  metal  which 
has  just  been  formed  in  the  course  of  the  third 
step  of  the  treatment,  I  may,  after  having  left 
the  metallization  solution  for  a  certain  time  on 
the  surface  to  be  metallized,  allow  it  to  drip  with- 
out rinsing,  then  cause  a  new  metallization  solu- 
tion identical  to  the  first  one  to  act  for  the  same 
period  of  time,  and  finally  rinse  with  water. 

By  way  of  ncn-limitative  example,  I  will  now 
describe  embodiments  of  the  invention  for  the 
gilding  of  copper,  for  depositing  metallic  anti- 
mony on  glass  and  for  silvering  and  coppering  a 
film  of  cellulose  acetate. 

In  order  to  gild  a  surface  of  copper,  the  surface 
is  cleaned  with  benzine,  then  immersed  for  some 
minutes  in  a  dilute  solution  of  stannous  chloride. 
After  washing,  the  surface  is  immersed  in  a  solu- 
tion of  silver  hydrate  of  thousandth-molecular 
concentration.  After  washing,  the  surface  is  left 
in  a  bath  constituted  of: 

AuOaNaa   2  gm.  per  1000 

Gluecose   0.25  gm.  per  1000 

Levulose   0.25  gm.  per  1000 

Sodium  tartrate   0.025  gm.  per  1000 

at  a  temperature  kept  between  40  and  50°  C. 
After  drying,  the  gold  deposit  is  capable  of  re- 
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ceiving  a  fine  polish  under  the  action  of  a  soft 
leather. 

In  order  to  form  a  deposit  of  bright  metallic 
antimony  on  glass,  I  make  use  of  a  metallization 
solution  prepared  in  the  following  manner  (quan- 
tity corresponding  to  the  metallization  of  an 
area  of  100  square  centimeters) ;  adding  suc- 
cessively: 

Cc. 

Solution  of  antimony  trichloride  D  1.38   6 

Tartaric  acid  15  gm. 
NaOH  (big  grains)  12  gm. 
NH4OH  of  20  per  cent  40  cc. 
Water  Q.  S.,  250  cc. 

Rongalite,  153  cc. 
Water  Q.  S.,  1000  cc. 
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Mohr  salt  (ammoniacal  ferrous  sulfate 

255.48  gm. 

20  Commercial  formaldehyde  of  35  per  cent1-.—  3 

65.17  cc. 

Water  Q.  S.,  1000  cc. 

This  metallization  solution  is  poured  onto  the 
glass  surface  which  will  have  undergone,  in  the 

25  meantime,  the  treatments  above  mentioned  for 
forming  the  ionic  layer. 

For  this  purpose,  the  glass  surface  has  been 
perfectly  cleaned  according  to  known  processes 
(for  instance  by  means  of  rouge  and  then  with 

30  diluted  hydrofluoric  acid).  It  is  then  left  for 
some  minutes  in  contact  with  a  dilute  solution  of 
stannous  chloride  then  washed  with  distilled  wa- 
ter. The  glass  surface  is  then  brought  into  con- 
tact with  a  solution  of  thousandth-molecular 

35  gold  hydrate  (for  90  seconds).  I  wash  with  dis- 
tilled water.  The  glass  surface,  which  is  now 
provided  with  its  ionic  layer  is  finally  brought 
into  contact  with  the  metallization  solution.  In 
the  particular  case  of  metallization  by  means  of 

40  antimony,  it  is  advisable  to  gradually  raise  the 
temperature.  A  short  time  before  boiling  takes 
place,  the  deposit  of  antimony  becomes  apparent, 
coating  the  glass  surface  with  an  adherent  and 
thick  dazzling  layer  of  metallic  antimony,  where- 

45  as  the  solution  remains  clear. 

It  should  be  noted  that  if  the  same  metalliza- 
tion solution  had  been  brought  into  contact,  un- 
der the  same  conditions,  with  any  glass  surface 
perfectly  clean  but  not  having  undergone  the 

50  ionic  treatment  according  to  the  present  inven- 
tion as  above  explained,  the  glass  surface  would 
not  have  been  metallized,  the  solution  being 
clouded  by  the  production  of  antimony  muds. 
Carried  out  on  a  test  tube,  the  metallization  ac- 

55  cording  to  the  present  invention  permits  of  man- 
ufacturing antimony  electrodes  for  measuring 
the  pH  in  a  very  easy  manner. 

In  the  case  of  the  silvering  of  a  film  of  cellulose 
acetate,  the  film  is  first  treated  to  ensure  that  it 

60  is  perfectly  clean. 

The  film  is  immersed  at  a  temperature  of  25= 
for  five  minutes  in  a  solution  of  quinone  of  fifteen 
grams  per  thousand  grams  of  water.  After  wash- 
ing with  ordinary  water,  the  film  is  immersed,  for 

63  five  minutes,  in  a  solution  containing  one  quarter 
of  a  molecule  of  Cu(OH)2  and  two  molecules  of 
NH4OH,  at  a  temperature  of  25°. 

After  washing  in  ordinary  water,  and  then  in 
distilled  water,  the  film  is  immersed  into  a  stan- 

70  nous  solution  corresponding  to  one  tenth  of  a 
molecule  (advantageously,  I  may  add  to  this  so- 
lution about  five  parts  per  thousand  of  one  of 
the  bodies  above  referred  to  as  capable  of  facili- 
tating imbibition,  preferably  phenol  in  this  case), 

75  washed,  immersed  into  a  solution  of  auric  hy- 
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drate  of  N/1000,  and  washed  with  distilled  water. 
Attention  is  called  to  the  fact  that,  at  this  time, 
the  film  has  no  reducing  property  of  its  own.  Its 
surface  is  then  merely  prepared  from  a  physico- 
chemical  point  of  view,  and  is  immediately  cov- 
ered with  an  adherent  deposit  of  silver  as  soon  as 
it  is  immersed  in  the  metallization  bath,  the  com- 
position of  which  is  analogous  to  that  of  baths 
utilised  for  silvering  looking  glasses  (for  instance 
ammonical  silver  hydrate  and  glucose) . 

If,  instead  of  silvering  a  film  it  is  desired  to  coat 
it  with  copper,  the  silver  metallization  bath  is  re- 
placed by  the  following  solution : 

Tartaric  acid  grams—  1.08 

NaOH   do  0.9 

Crystallised  copper  sulphate  do  3.24 

Ammonia  (20%)  cubic  centimeters--  3 

Rongalite  (formaldehyde-hydrosulfite) 

gms—  0.99 
Ammoniacal  iron  sulphate  (Mohr's  salt) 

gms—  2.93 

Commercial  formol  cubic  centimeters  0.747 

Water  Q.  S.  for  do  36 

The  solution  is  allowed  to  act  for  about  fifteen 


minutes  at  the  ordinary  temperature,  to  wit  for 
instance  from  20  to  25°  C;  then  it  is  washed  thor- 
oughly and  dried. 
The  accompanying  drawing  is  an  enlarged  and 

5  diagrammatic  sectional  view  of  a  metallized  ar- 
ticle obtained  through  the  method  according  to 
the  present  invention,  I  being  the  material  to  be 
metallized,  2  the  ionic  molecular  layer,  and  3  the 
deposit  of  metal. 

10  The  relative  thickness  shown  on  the  drawing 
for  the  layers  of  the  different  materials  is  far 
from  what  it  is  in  reality,  as,  for  example,  the 
thickness  of  the  layer  2  runs  around  10~7  cm. 
whereas  the  plate  I  has  at  least  several  tenths  of 

15  a  millimeter. 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  prac- 
tical and  efficient  examples  of  the  method  accord- 
ing to  the  present  invention,  it  should  be  well  un- 

2Q  derstood  that  I  do  not  wish  to  be  limited  there- 
to as  there  might  be  changes  made  therein  with- 
out departing  from  the  principle  of  the  present 
invention. 

JEAN  LOISELEUR. 
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Refractory  products  are  generally  obtained  by 
mixing  in  presence  of  water  a  more  or  less  finely 
granulated  chamot,  obtained  by  baking  at  high 
temperature  raw  materials  apt  to  produce  re- 
fractory products,  with  a  binding  agent,  which, 
in  most  cases  is  of  an  inorganic  nature;  the  mass 
resulting  from  this  mixture  is  then  transformed, 
by  means  of  a  pressure  over  pressure  or  model- 
ling by  hand  or  pneumatic  hammer,  into  bricks 
or  articles  of  the  desired  shape,  which  are  dried 
and  baked  at  high  temperature.  It  has  to  be 
endeavoured  in  this  manufacture,  to  use  as  little 
water  as  possible,  because  the  evaporation  of  the 
water  during  the  drying  and  the  baking  causes 
the  formation  of  pores  which  decrease  the  density 
of  the  finished  products;  but  it  is  not  possible  to 
lessen  that  quantity  under  a  certain  limit,  limit 
determined  for  a  given  refractory  composition,  as 
otherwise  the  mass  could  no  longer  be  moulded 
or  modelled. 

Now,  we  have  found,  according  to  the  present 
invention,  that  the  manufacture  of  refractory 
products  was  facilitated  and  that  the  physical 
and  mechanical  properties  of  the  finished  prod- 
ucts was  increased  when  the  basis  refractory  ma- 
terial, constituted  of  a  solid  element  having  a 
high  melting  or  softening  point,  was  mixed, 
without  emulsifying  with  air,  with  the  binding 
agent  in  the  presence  of  an  aqueous  solution  of  a 
wetting  and  dispersing  agent,  the  solution  con- 
taining either  the  binding  agent  or  part  of  the 
latter  if  it  is  soluble  or  partially  soluble  in  water. 

Materials  having  a  high  melting  or  softening 
point  which  can  be  used  for  the  realisation  of 
the  present  process  are  generally  all  those  which 
are  used  in  the  manufacture  of  refractory  prod- 
ucts, such  as,  for  instance,  oxides  of  silicium,  of 
zirconium,  of  thorium,  of  beryllium,  of  alumin- 
ium, of  magnesium,  of  chromium,  the  silicon 
hydrocarbon,  the  natural  or  artificial  refractory 
silicates,  for  instance  the  aluminium  silicate,  the 
carbon,  or  the  mixtures  or  natural  combinations 
of  these  materials  either  together  or  with  other 
materials. 

The  binding  agents  can  be  of  inorganic  or  or- 
ganic nature  or  composed  of  mixtures  of  sub- 
stances of  these  various  natures.  Lime,  silicates, 
clay,  boric  acid,  phosphoric  acid,  magnesium 
chloride  can  be  mentioned  as  inorganic  binding 
agents,  as  well  as  all  those  used  in  the  refractories 
industry.  It  has  besides  been  found  that  it  was 
possible  to  obtain  particularly  advantageous  re- 
sults in  the  application  of  the  above  mentioned 
process  by  incorporating  to  the  binding  agent 
used,  or  by  using  as  binding  agent  itself,  a  small 
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proportion  of  bibarytic  silicate.  The  latter 
forms,  indeed,  during  the  baking  operation,  with 
the  constituents  of  the  mixture  which  has  to  be 
agglomerated,  complex  silicates  which  have  high 
melting  points,  and  act  as  a  cement  joining  very 
firmly  together  the  particles  of  the  material 
which  has  to  be  agglomerated.  On  account  of 
the  own  refractory  strength  of  the  silicates  thus 
formed  and  of  the  fact  that  the  presence  of  a 
wetting  and  dispersing  agent  permits,  by  facili- 
tating the  repartition  of  the  binding  agent  in 
the  mass  which  has  to  be  agglomerated,  to  de- 
crease to  a  minimum  the  proportion  of  bibarytic 
silicate  to  be  introduced  in  that  mass  to  obtain 
the  desired  binding — and  as  a  consequence  the 
proportion  of  complex  silicates  formed — ,  it  is 
possible  to  obtain  agglomerated  bodies  which, 
while  having  a  high  mechanical  resistance,  have 
a  resistance  to  the  heat  almost  of  the  same  kind 
as  that  of  the  refractory  material  which  has  been 
used  to  compose  them.  Generally  an  addition  of 
0.5  to  4%  (five  tenth  to  four  per  cent)  of  bi- 
barytic silicate  by  weight  with  respect  to  the 
mass  which  has  to  be  agglomerated,  will  be  suf- 
ficient to  obtain  good  results.  Dextrin,  glues, 
albuminoids,  residual  lies  of  the  sulphitation  of 
cellulose  materials,  alginates,  pitches,  tars,  for  in- 
stance as  emulsions  or  dispersions  in  a  liquid,  for 
instance  water,  linseed  oil,  natural  or  synthetic 
resins  can  be  mentioned  as  organic  binding 
agents.  Pitches  and  tars  are  advantageously  in- 
troduced as  colloidal  suspensions  or  aqueous 
emulsions.  In  that  case  the  wetting  and  dis- 
persing agent  is  used  as  emulsifying  agent  for 
the  formation  of  the  aqueous  emulsion  or  sus- 
pension of  pitch  or  tar. 

By  wetting  and  dispersing  agent,  it  has  to  be 
understood  a  product  which  facilitates  the  mu- 
tual dispersion  of  the  solid  material  and  of  the 
aqueous  solution.  Such  products  are,  i.  e.  the 
products  of  condensation  and  sulphonation  of 
aromatic  hydrocarbons  and  their  derivatives  with 
the  aldehydes,  the  alcoyl  and  aralcoyl-naph- 
thalene  sulphonates,  the  sulphonated  derivatives 
of  the  fatty  bodies,  of  the  fatty  alcohols,  of  the 
fatty  acids,  of  the  amids  of  fatty  acids,  of  the 
esters  of  fatty  acids,  the  products  of  the  sulpho- 
nation of  the  residues  of  the  distillation  of  the 
benzoic  aldehyde,  the  substance  soluble  in  water 
resulting  from  the  action  of  the  ethylene  oxide 
on  bodies  insoluble  in  water  and  containing  a 
reactive  hydrogen  and  other  similar  substances. 
The  alkaline  alginates  and  the  residual  lies  of 
sulphite  cellulose,  which  have  also  a  certain  dis- 
persing power,  have  already  been  used  as  bind- 
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ing  agents  in  the  refractories  industry.  Never- 
theless, the  use  of  these  substances  as  dispersing 
agents,  according  to  the  present  invention  is  also 
taken  into  consideration.  In  this  case,  in  reality, 
they  will  be  used  in  concurrence  with  one  or  sev-  ", 
eral  appropriated  binding  agents  used  as  such, 
and  in  much  lesser  proportions  than  when  they 
are  themselves  used  as  binding  agents  (i.  e.  in 
proportion  of  about  0.2  to  2%  of  the  total  weight 
of  the  refractory  mass) ,  that  is  to  say  in  such  1 
conditions  that  they  should  effectively  have  the 
function  of  dispersing  agents  between  the  aque- 
ous solution  and  the  solid  material  and  be  unfit 
to  fulfill  the  function  of  binding  agents  as  in  their 
previously  known  uses.  1  5 

By  using  wetting  and  dispersing  products  of 
the  aromatic  series  having  a  high  wetting  power 
as  well  as  high  dispersing  properties,  without 
giving  rise  to  an  important  formation  of  foam — 
such  as,  for  instance,  neutralised  products  of  20 
condensation  and  sulphonation  of  phenols,  of 
naphtaline,  of  chloronaphtalenes,  of  anthrasene 
with  aldehydes,  of  products  of  condensation  of 
sulphonic  naphtalene  acids  with  formol,  of  neu- 
tralised products  of  sulphonation  of  sulphite  phe-  25 
nols — it  is  possible  to  realise  an  excellent  ag- 
glomeration with  comparatively  reduced  propor- 
tions of  emulsion  or  suspension  of  pitch  or  tar, 
which  is  advantageous  from  the  point  of  view  of 
the  quality  of  the  refractory  products  obtained  :;o 
as  well  as  from  the  point  of  view  of  the  economy 
realised  in  the  manufacturing.  The  pitch  or 
tar  incorporated  to  the  refractory  mass,  forms, 
indeed,  during  the  baking,  a  coke  net  work  which 
maintains  the  agglomerated  mass,  up  to  its  pre-  35 
fusion,  but  disappears  afterwards  by  combustion; 
the  smaller  the  proportion  of  pitch  or  tar  intro- 
duced, the  smaller  will  also  be  the  porosity  of 
the  products  after  this  disappearance. 

The  preparation  of  pitch  or  tar  emulsions  can  40 
be  made  in  a  very  simple  way.   For  the  tar,  it 
is  possible  to  proceed  by  adding  to  it,  in  the 
cold  and  by  small  portions,  the  wetting  and  dis- 
persing agent  to  which  a  certain  proportion  of 
water  has  been  added,  while  the  mixture  is  sub-  45 
mitted  to  a  mechanical  shaking  or  an  air  in- 
suflation,  and  by  finally  introducing — with  stir- 
ring— the  complementary  quantity  of  necessary 
water.   For  the  pitch,  it  is  possible  to  use  solid 
pitch  and  to  crush  it,  in  the  cold  and  in  pres-  50 
ence  of  the  quantity  of  water  in  which  it  has  to 
be  emulsified,  water  to  which  the  wetting  and 
dispersing  agent  has  been  added.  It  is  also  pos- 
sible to  heat  the  pitch  at  a  temperature  not 
above  80°  C,  to  flow  in,  while  stirring,  the  wet-  55 
ting  and  dispersing  agent  to  which  water  has 
been  added  and  which  has  been  heated  to  a 
temperature  of  about  70°  C,  then  the  comple- 
mentary quantity  of  water  also  heated  at  70° 
C.    It  is  moreover  possible  to  use  the  pitch  as  qq 
a  solution,  for  instance  in  light  fractions  of  tar, 
in  which  case  the  preparation  of  the  emulsion 
is  made  as  it  is  mentioned  here  above  in  the 
case  of  tar. 

It  is  also  possible  to  use  an  emulsion  com-  65 
posed  of  pitch  and  tar;  in  that  case  an  emulsion 
of  pitch  (in  the  cold  or  in  the  heat)  and  an 
emulsion  of  tar  are  prepared  separately.  They 
are  then  mixed. 

To  increase  the  stability  of  the  emulsions,  it  70 
may  be  advantageous  to  introduce  in  them  small 
proportions  of  a  stabilisator,  such  as,  for  instance, 
the  casein,  preferably  little  alkalinised,  the  albu- 
min of  the  blood  or  an  alkaline  resinate. 

In  all  cases,  it  is  good  that  the  wetting  and  75 


dispersing  agent  used  according  to  the  invention 
should  be  chosen  in  such  a  way  that  its  prop- 
erties will  not  unfavourably  be  influenced  by  the 
presence  of  a  constituent  of  the  refractory  ma- 
terial; i.  e.  when  the  lime  is  the  binding  agent, 
a  wetting  and  dispersing  agent  stable  to  the  lime 
salts  has  to  be  chosen. 

For  putting  the  invention  into  practice,  a  ncn- 
foaming  paste  is  preferably  formed  with  the  re- 
fractory material  or  materials,  the  binding  agent 
or  agents  and  the  aqueous  solution  containing 
the  wetting  and  dispersing  agent  and  eventually 
the  binding  agent  or  part  of  it;  it  is  of  course 
possible  to  add  other  products  to  the  composi- 
tion of  the  paste  in  order  to  modify  the  prop- 
erties of  the  finished  products.  This  paste  is 
modelled  or  moulded  at  a  compression  sufficient 
for  the  agglomeration;  the  articles  obtained  are 
dried  and  baked  according  to  the  normal  tech- 
nique. 

The  process  which  is  the  object  of  the  inven- 
tion permits  to  decrease  the  quantity  of  water 
used  in  the  manufacturing  of  refractory  prod- 
ucts and  therefore  to  manufacture  products  hav- 
ing a  high  density,  a  small  porosity  and  a  high 
mechanical  resistance.  Compared  to  refractory 
products  obtained  without  wetting  and  dispers- 
ing agent,  all  other  conditions  being  similar,  the 
refractory  products,  according  to  the  invention 
bear  with  more  load  at  high  temperature,  have 
a  better  resistance  to  abrasion  and  a  reduced 
penetration  to  the  slag;  as  a  consequence  of  their 
higher  density,  they  will,  under  a  similar  volume, 
take  in  more  calories  and  are  therefore  especially 
recommended  for  the  filling  of  heat  regenerators. 

A  particularly  interesting  method  of  carrying 
out  the  process  which  is  the  object  of  the  inven- 
tion consists  to  use  as  binding  agent,  a  solution 
containing  organic  cold-binding  agent,  an  or- 
ganic hot-binding  agent  and  a  wetting  and  dis- 
persing agent.  By  organic  cold-binding  agent 
it  has  to  be  understood  an  organic  product  ca- 
pable, in  aqueous  solution  or  emulsion,  to  stick 
together  at  low  temperature  and  especially  at 
the  atmospheric  temperature,  the  particles  of 
refractory  materials  in  a  way  sufficient  to  per- 
mit the  handling  of  the  agglomerated  body;  such 
materials  are,  for  instance:  the  dextrin,  the  glues, 
the  casein,  the  natural  or  artificial  resins.  By 
organic  hot-binding  agent  it  has  to  be  understood 
an  organic  product  capable  of  being  converted 
into  caramel  or  coke  at  high  temperature  and 
which  is  consequently  capable  to  unite  together 
the  particles  of  refractory  materials  by  means  of 
a  kind  of  coke  net  work;  such  products  are,  i.  e. 
the  monoses,  polyoses,  sugars,  molasses,  raw 
products  soluble  in  water  coming  from  the  hy- 
drolysis of  the  wood.  The  thus  obtained  mixture 
of  organic  binding  agents  can  be  used  alone  or 
in  concurrence  with  an  inorganic  binding  agent. 

When  this  method  of  carrying  out  is  employed 
without  inorganic  binding  agent,  it  is  possible 
to  obtain  refractory  products  composed  almost 
only  of  refractory  materials.  The  organic  bind- 
ing agent  gives  rise,  from  about  500°  C.  up,  to 
the  formation  of  a  sort  of  extremely  fine  coke 
net  work  which  keeps  its  shape  to  the  article  dur- 
ing a  certain  phasis  of  the  baking,  this  phasis 
being  situated  in  an  interval  starting  at  the 
cokefying  of  the  binding  agent;  this  coke  net 
work  permits  the  evacuation,  by  capillarity,  of 
the  steam  or  of  the  gases  coming  from  the  even- 
tual decomposition  of  certain  components  of  the 
raw  products  and  avoids  the  formation  of  pores 
in  the  mass,  without  however  making  particu- 
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larly  porous  finished  articles,  because,  according 
to  the  invention,  the  addition  of  the  wetting  and 
dispersing  agent  decreases  the  porosity  in  a 
greater  proportion. 

Nevertheless,  in  this  same  method  of  carrying  .3 
out,  when  the  wetting  and  dispersing  agent  pro- 
duces a  persistant  foam,  it  is  possible  according 
to  modification  of  the  present  invention,  to  form 
by  thorough  shaking  or  introduction  of  air,  or 
by  these  two  means,  a  stable  emulsion  of  re-  JO 
fractory  materials,  of  organic  binding  agent  and 
of  air;  the  drying  in  moulds  and  the  baking  of 
the  thus  obtained  foam,  produces  light  and  porous 
refractory  products  which  are  particularly  suit- 
able when  it  is  desirable  to  decrease  the  weight  1., 
of  the  refractory  body  or  to  obtain  at  the  same 
time  a  calorifugal  action.    This  result  is  notably 
obtained  when  saponine  is  used  as  a  wetting  and 
dispersing  agent. 

It  has  besides  been  found  that,  when  the  wet-  20 
ting  and  dispersing  agent  contains  an  alkaline 
metal  under  a  combined  form,  i.  e.  in  the  case  of 
an  alkaline  sulphonate,  the  application  of  the 
process  which  is  the  object  of  the  invention  per- 
mits to  realize  a  kind  of  self-agglomeration  of 
the  refractory  product  at  the  temperature  of  the 
baking,  whether  the  traces  of  alkaline  oxides, 
(i.  e.  0.02  to  0.05%)  uniformly  distributed  on  all 
the  surfaces  of  the  refractory  particles  owing  the 
action  itself  of  the  wetting  and  dispersing  agent.  ,  1( 
give  rise  to  the  superficial  formation  on  these  par- 
ticles of  alkaline  silicates  which  join  together  the 
said  particles,  whether  they  determine  a  soften- 
ing of  the  surfaces  of  contact  of  the  refractory 
particles.  If  the  wetting  and  dispersing  agen< 
contains  no  alkaline  metal,  it  is  possible  to  add 
to  the  binding  solution  a  very  small  quantity  of 
the  compound  of  an  alkaline  metal;  inversely,  if 
the  refractory  contains  no  silica  or  silicates,  it  is 
possible  to  add  to  the  initial  mixture  a  very  small  m 
quantity  of  a  siliceous  material  such  as  crushed 
quartz. 

Finally,  the  pitch  or  tar  emulsions  can  be  used 
for  the  agglomeration  of  refractory  materials 
without  the  adjunction  of  any  other  binding 
agent,  under  the  condition  however,  that,  in  case 
of  solid  pitch  emulsions  or  suspensions  the  mix- 
ture of  refractory  materials  shouJd  be  submitted, 
before  or  during  the  moulding,  or  after  it,  to  a 
temperature  of  80°  C  to  100°  C  capable  to  bring  -,, 
the  pitch  to  a  state  at  which  it  possesses  a  binding 
power  sufficient  to  permit  further  manipulations 
of  the  agglomerated  bodies.  It  is  also  possible 
to  use  these  emulsions  or  suspensions  in  con- 
curence  with  a  substance  playing  the  part  of  - 
cold-binding  agent,  according  to  the  method  of 
carrying  out  described  above  in  which  a  cold 
binding  agent  and  a  hot  binding  agent  are  used 
simultaneously.  The  emulsion  or  suspension  of 
pitch  or  tar  composes  then  the  hot-binding  agent;  ^ 
as  cold-binding  agents  it  is  possible  to  use,  as 
said  above,  for  instance,  the  dextrin,  the  glues, 
the  gums,  the  casein,  the  natural  or  synthetic 
resins.  On  the  other  hand,  if  the  emulsion  has  a 
sufficient  binding  power  at  low  temperatures,  but  g5 
insufficient  at  high  temperatures — which  can  be 
Che  case,  for  instance,  of  tars  of  a  feeble  content 
of  pitch — it  may  be  interesting  to  use  that  emul- 
sion in  concurrence  with  a  material  capable  to 
act  as  hot-binding  agent.  It  has  been  indicated  70 
above  that  it  was  possible  to  use,  for  fulfilling 
this  condition,  a  certain  number  of  materials, 
such  as,  for  instance,  the  monoses,  polyoses, 
sugars,  molasses,  as  well  as,  notably,  the  raw 
products,  soluble  in  water  coming  from  the  hy-  75 


drolysis  of  the  wood.  In  the  various  cases  which 
have  been  considered,  the  complementary  bind- 
ing agent  can  be  incorporated  to  the  emulsion 
of  pitch  or  tar  during  its  preparation,  or  brought 
itself  to  the  state  of  an  emulsion  or  solution  which 
is  added  to  the  emulsion  of  pitch  or  tar  sepa- 
rately prepared. 

In  addition  to  the  cases  which  have  been  men- 
tioned, where  it  can  be  interesting  to  use  the  emul- 
sion of  pitch  or  tar  with  a  complementary  hot  or 
cold-binding  agent,  it  has  been  found,  accord- 
ing to  the  present  invention,  that  a  particularly 
advantageous  possibility  was  the  use,  as  binding 
agent  for  the  manufacture  of  refractory  products, 
of  an  emulsion  of  pitch  or  tar,  in  connection  with 
a  fatty  refractory  clay,  such  as,  for  instance,  the 
clay  of  Sezanne  (Marne) .  The  incorporation  to 
the  emulsion  of  pitch  or  tar  of  such  a  clay,  per- 
mits to  reduce  notably  the  quantity  of  tar  or  pitch 
necessary  to  obtain  the  wanted  cohesion  at  the 
various  temperatures  of  manufacturing  and  use. 

In  the  following  non  limitary  examples,  the 
parts  by  volume  are  taken  so  that,  in  the  case 
of  water,  one  part  by  volume  is  equal  to  one  part 
by  weight. 

Example  1 

90  parts  by  weight  of  mullite  chamot  granulated 
at  the  standard  size, 

10  parts  by  weight  of  white  bauxite  of  high  con- 
tents of  alumina. 

5  to  7  parts  by  volume  of  water  in  which  0.4  part 
by  weight  of  the  sodium  salt  of  a  sulphonated 
condensation  product  of  naphtaline  with 
formol,  for  instance  of  the  product  commer- 
cially known  as  "Diastersol  NDS",  had  been 
dissolved, 

were  mixed  together. 

The  mixture  was  moulded  and  baked  at  1500  ' 
C.  The  thus  obtained  refractory  bodies  had  a 
porosity  inferior  to  that  of  the  refractory  bodies 
manufactured  without  the  use  of  a  dispersing 
agent. 

Example  2 

90  parts  by  weight  of  dead  burnt  magnesia 
chamot, 

10  parts  by  weight  of  caustic  magnesia  sifted 
through  a  sieve  of  200  meshes  per  sq.  inch,  and 

5  parts  by  volume  of  water  in  which  0.4  parts  by 
weight  of  butylnaphtalene -natrium  sulphrnate 
had  been  dissolved, 

were  mixed  together. 

The  work  was  carried  out  as  in  the  above  ex- 
ample and  simi'ar  results  were  obtained. 

Example  3 

100  parts  by  weight  of  mullite  chamot  suitably 

granulated,  and 
5  to  7  parts  by  volume  of  an  aqueous  solution 
containing,  per  litre, 
250  gr.  of  dextrin, 
250  gr.  of  molasses,  and 

50  gr.  of  the  sodium  salt  of  a  sulphonated 
condensation  product  of  naphtaline  with 
formol,  for  instance  of  the  product,  com- 
mercially known  as  "Diastersol  NDS", 

were  mixed  together. 

The  mixture  was  moulded  and  baked  at  1500° 
C;  the  thus  obtained  refractory  body  was  essen- 
tially composed  of  self-agglomerated  mullite. 
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Example  4 

100  parts  by  weight  of  dead  burnt  magnesia 
chamot  containing  less  than  4%  of  Pe203,  and 
of  appropriated  granulometry,  and 

5  parts  by  volume  of  the  solution  used  as  in 
Example  3, 

were  mixed  together. 

The  mixture  was  moulded  according  to  the 
technique  of  over  compressed  refractory  bodies 
and  baked  at  1500°  C.  Magnesia  bricks  were  ob- 
tained having  a  density  of  3  to  3.15,  an  apparent 
porosity  in  volume  of  11  to  15%  and  the  absorp- 
tion of  water  of  which  by  weight  was  of  3.75  to 
4.75%. 

Example  5 

200  parts  by  weight  of  zirconium  oxide  chamot 
of  a  granulometry  of  0  to  0.5  mm, 

were  mixed  with 

20  to  25  parts  by  volume  of  an  aqueous  solution 

containing,  per  litre, 
200  gr.  of  dextrin, 
100  gr.  of  molasses,  and 

200  gr.  of  butylnaphthalene-sodium  sulphonate. 

The  mass  was  thorough  shaked,  up  to  the  for- 
mation of  a  persistant  foam,  then  placed  in 
moulds  of  the  desired  shape,  cautiously  dried  in 
the  open  air  or  in  a  drying  oven  at  a  tempera- 
ture below  100°  C  and  baked  at  1500°  C.  Bricks 
of  an  apparent  density  of  1.25  to  1.50  were  ob- 
tained. 

Example  6 

94  parts  by  weight  of  dead  burnt  magnesia 
chamot, 

4  parts  by  weight  of  caustic  magnesia  sifted 
through  a  sieve  of  200  meshes,  and 

2  parts  by  weight  of  bibarytic  silicate, 

were  mixed  with 

5  parts  by  volume  of  water  in  which  0.4  part  by 
weight  of  butylnaphthalene-sodium  sulphonate 
had  been  dissolved. 

The  mixture  was  moulded  and  then  baked  at 
1500°  C.  The  refractory  bodies  obtained  had 
a  porosity  inferior  to  that  of  refractory  bodies 
manufactured  without  dispersing  agent. 

Example  7 

98  parts  by  weight  of  zirconia  chamot  (oxide  of 

zirconium),  and 
2  parts  by  weight  of  bibarytic  silicate, 

were  mixed  with 

4.5  parts  by  volume  of  water  in  which  0.25  part 
by  weight  of  a  sodium  salt  of  a  sulphonated 
condensation  product  of  naphthaline  with 
formol,  commercially  known  as  "Diastersol 
NDS"  had  been  dissolved. 

Work  was  carried  out  as  in  Example  6. 

Example  8 

96  parts  by  weight  of  dead  burnt  magnesia 
chamot, 

3.5  parts  of  bibarytic  silicate,  and 

5  to  7  parts  by  volume  (according  to  the  granula- 
tory  of  the  chamot)  of  water  in  which  0.5  part 
by  weight  of  dextrin  and  0.25  part  by  weight 
of  "Diastersol  NDS"  had  been  dissolved, 

were  mixed  together. 
The  mixture  was  moulded  and  baked  at  1500°  C 

as  in  Example  6. 


Example  9 

94  parts  by  weight  of  a  chamot  of  aluminous 
silicate  were  mixed  with 

5  6  parts  of  a  cold  emulsion  prepared  by  kneading 
50  parts  by  weight  of  pitch  in  presence  of  50 
parts  by  volume  of  water  to  which  0.1  part  by 
weight  of  "Diastersol  NDS"  had  been  added. 

10     The  work  was  carried  out  afterwards  as  in 
Example  G 

Example  10 

95  parts  by  weight  of  zirconia  chamot 

15 

were  mixed  with 

5  parts  by  weight  of  an  emulsion  prepared  by 
adding  little  by  little  to  50  parts  by  weight  of 
2o     coal  tar,  1  part  by  volume  of  an  aqueous  solu- 
tion of  50%  (fifty  per  cent)  of  "Diastersol 
NDS",  then  49  parts  of  water. 

Work  was  carried  out  as  in  Example  6. 

25  Example  11 

90  parts  by  weight  of  a  chamot  of  aluminous 
silicate, 

30  were  mixed  with 

10  parts  of  an  emulsion  composed  of: 
20  parts  by  weight  of  fatty  clay  of  Sezane  '  melt- 
ing point  about  1800°  C) , 
35  20  parts  by  weight  of  tar  (or  pitch) ,  and 

60  parts  by  weight  of  an  aqueous  solution  of  5% 
(five  per  cent)  of  "Diastersol  NDS". 

The  mixture  was  moulded  and  then  baked  at 
40  1500°  C,  as  in  Example  6. 

Example  12 

The  heavy  tar  usually  employed  as  agglomerat- 
45  ing  material  for  the  manufacturing  of  an  oven 
hearth  made  out  of  sintered  dolomite  or  of  zircon 
(zirconium  silicate) ,  was  replaced  by  an  equal 
quantity  of  an  aqueous  emulsion  of  pitch  con- 
taining only  50%  (fifty  per  cent)  of  pitch  pre- 
50  pared  as  in  Example  9. 

Work  was  then  carried  out  as  usually. 

Example  13 

For  the  manufacturing  of  cellular  refractory 
0  bodies: 

81  parts  by  weight  of  a  chamot  of  sintered  mag- 
nesia, 

4  parts  by  weight  of  bibarytic  silicate,  and 
fi0  15  parts  by  volume  of  water  in  which  10%  (ten 
per  cent)  of  saponine  were  added, 

were  mixed  together. 
The  mixture  was  beaten  up  to  the  formation 
65  of  a  persistant  foam,  then  placed  into  moulds 
of  the  wanted  shape,  afterwards  cautiously  dried 
in  the  open  air,  and  the  products  obtained  were 
baked  at  1500°  C. 
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The  present  invention  relates  to  the  manufac- 
ture of  flexible  pieces  or  walls  which  must  have, 
simultaneously,  qualities  of  resistance  against  fire, 
and  some  other  qualities,  such,  for  instance,  as 
fluidtightness  against  the  passage  of  gases  (and 
in  particular  hydrogen) ,  mechanical  strength,  and 
so  on.  The  invention  is  more  especially,  although 
not  exclusively,  concerned,  among  these  articles, 
with  flexible  envelopes  or  reservoirs  intended  to 
contain  a  fluid,  and  in  particular  a  gaseous  fluid 
under  pressure,  and,  more  specifically,  balloon 
envelopes. 

The  essential  object  of  the  present  invention  is 
to  provide  an  article  of  this  kind  which  is  better 
adapted  to  meet  the  requirements  of  practice 
than  those  used  for  the  same  purpose  up  to  this 
time. 

According  to  an  important  feature  of  the  pres- 
ent invention,  in  order  to  obtain  a  flexible  article 
of  the  type  above  referred  to,  we  have  essentially 
recourse,  on  the  one  hand,  to  a  structure,  such 
as  a  fabric,  of  asbestos  or  any  other  which  is  rela- 
tively flexible  and  is  incombustible  in  itself,  and. 
on  the  other  hand,  to  means  (such  for  instance  as 
another  fabric,  for  instance  of  a  textile  material, 
either  combustible  or  not)  intended  to  give  the 
desired  various  properties  to  the  whole;  the  com- 
bination thus  obtained  is  such  that,  if  the  as- 
bestos structure  happens  to  be  bared  by  a  local 
fire,  it  constitutes  a  kind  of  screen  which  tends 
to  prevent  the  propagation  of  fire,  while  it  main- 
tains, at  the  place  where  it  has  been  injured,  a 
certain  mechanical  resistance,  which  prevents  the 
tearing  of  the  whole. 

Another  feature  of  the  present  invention  re- 
lates to  hollow  bodies  having  a  flexible  wall  and 
which  are  liable  to  be  endangered  by  fire,  such, 
in  particular,  as  balloon  envelopes;  It  consists 
in  reinforcing  the  resistance  of  said  flexible  wall 
at  the  lower  part  of  the  body,  that  is  to  say 
in  the  portion  thereof  where  the  propagation  of 
fire  is  to  be  most  feared,  due  to  the  fact  that  the 
flames  escaping  from  the  injured  body  have  a 
tendency  to  curve  back  upwardly  toward  the  wall 
thereof. 

Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagrammatic  cross-sectional  view  of 
a  composite  fabric  adapted  to  be  used  as  a  balloon 
envelope,  illustrating  what  takes  place  when  a 
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hole  has  been  made  in  said  envelope  and  ignited 
gas  is  escaping  through  said  hole  from  the  inside 
of  the  balloon; 

Fig.  2  is  a  partial  plan  view  corresponding  to 
Fig.  1. 

-  In  the  following  description,  it  will  be  supposed 
that  the  invention  is  applied  to  the  manufacture 
of  a  fabric  intended  to  be  used  for  constituting 
a  balloon  envelope,  and  more  especially  of  a 
balloon  intended  to  be  inflated  with  an  inflam- 
mable gas. 

First,  it  should  be  noted  that  various  methods 
have  already  been  imagined  for  endeavouring  to 
give  a  fabric  to  be  used  for  this  purpose  in  addi- 
tion to  the  different  properties  corresponding  to 
its  function  (which  is  to  constitute,  under  a  rela- 
tively small  weight,  a  gas-tight  envelope),  as 
good  a  resistance  to  fire  as  possible. 

It  seems  that  this  fabric  should  comply  with 
all  of  the  following  conditions,  to  wit: 

a.  Resistance  to  fire,  that  is  to  say  at  least  re- 
sistance to  the  quick  propagation  of  fire,  after 
ignition  of  the  gas  escaping  through  a  hole  made 
in  the  envelope; 

b.  Mechanical  resistance,  that  is  to  say  the 
fact  of  maintaining  a  suitable  resistance,  after 
perforation  and  inflammation  of  the  envelope,  in 
order  to  avoid  the  tearing  off  thereof  and  the 
consequent  explosion; 

c.  Fluidtightness  against  gases,  and  especially 
hydrogen; 

d.  Relatively  small  weight; 
Then,  accessorily: 

e.  Sufficient  flexibility,  in  order  to  permit  all 
deformations;  and 

/.  A  good  ageing,  that  is  to  say,  in  particular,  a 
suitable  resistance  to  the  action  of  sun  rays  and 
external  agents; 

As  a  matter  of  fact,  the  essential  object  of  the 
present  invention  is  to  provide  a  structure  which 
complies  with  all  of  these  conditions. 

It  has  already  been  suggested  to  constitute  it 
by  means  of  fabrics  consisting  chiefly  of  matters 
such  as  asbestos. 

Now,  after  many  experiments,  we  have  found 
that  it  is  possible  to  make,  for  the  purpose  above 
indicated,  a  structure  including  asbestos  which, 
although  it  comprises  matters  which  are  relatively 
combustible,  makes  it  possible  to  resist  the  action 
of  fire,  asbestos  having  this  unexpected  effect  of 
delaying  the  propagation  of  fire. 

This  phenomenon,  on  which  the  principle  of  the 
present  invention  is  based,  seems  to  be  explainable 
in  the  following  manner:  Considering  an  envelope 
made  of  a  structure,  for  instance  a  fabric  includ- 
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ing  an  asbestos  texture,  and  supposing  that  the 
ignited  gas  is  in  the  form  of  a  jet  I  issuing  from 
a  hole  a  (Figs.  1  and  2) ,  ignition  of  the  combusti- 
ble matters  included  in  said  fabric  is  delayed  by 
the  fact  that  asbestos,  bared  as  the  combustion 
proceeds  in  a  zone  such  as  b,  acts  as  a  kind  of 
metallic  wire  net  tending  to  delay  the  propagation 
of  fire. 

Furthermore,  this  asbestos,  during  and  after 
combustion,  constitutes  a  resistant  support  which 
prevents  tearing. 

Therefore,  the  envelope  or  the  like,  according 
to  the  present  invention,  includes  the  following 
elements: 

a.  On  the  one  hand,  a  layer  of  a  matter  which 
is  little  or  not  combustible,  preferably  asbestos  as 
it  will  be  supposed  in  the  following  description; 
however,  it  should  be  well  understood  that  any 
other  incombustible  matter,  either  mineral  or  not 
(such,  for  instance,  as  slag  wool,  glass  silk,  me- 
tallic wire  net,  and  so  on)  might  be  used,  either 
alone  or  in  combination  with  asbestos;  and 

b.  On  the  other  hand,  means  combined  with 
this  layer  and  adapted  to  give  the  whole  the  vari- 
ous conditions  required  from  such  an  article;  the 
choice  and  adaptation  of  these  last  mentioned 
means  becoming  relatively  easy,  in  view  of  the 
fact  that  their  eventual  combustion  is  in  no  way 
a  serious  obstacle. 

This  principle  may  be  applied  in  many  different 
manners,  and  in  particular  as  follows: 

Concerning  first  the  part  of  the  structure  which 
is  made  of  asbestos  or  another  equivalent  mate- 
rial such  as  above  mentioned,  it  is  preferably 
made  in  the  form  of  at  least  one  sheet  of  a  fabric 
A  (Figs.  1  and  2),  which  is  to  be  both  light  and 
strong,  therefore  relatively  close-woven,  the 
spaces  between  the  warp  and  weft  threads  being 
as  reduced  as  possible. 

For  instance  the  threads  will  be  of  a  thickness 
corresponding  to  10.000  to  20.000  meters  per  kilo- 
gram, their  number  ranging  from  8  to  20  per 
centimeter,  but  it  should  be  well  understood  that 
these  values  are  given  merely  by  way  of  indica- 
tion and  have  no  limitative  character.  Accord- 
ing to  an  embodiment  of  our  invention,  the  thick- 
ness of  the  fabric  ranges  from  -ft  to  of  a  milli- 
meter. 

Concerning  now  the  above  mentioned  means 
(intended  to  give  the  whole  the  various  properties 
that  the  asbestos  fabric  cannot  have  when  taken 
alone)  they  are  made  as  follows: 

c.  either  merely  by  means  of  one  or  several 
coatings  capable,  in  particular,  of  making  the 
layer  or  layers  of  asbestos  or  asbestos  fabric  gas- 
tight; 

b.  or,  preferably,  by  means  of  at  least  one 
other  fabric  B,  forming  at  least  one  layer,  and 
preferably  combined  with  one  or  several  coatings. 

Considering  the  case  of  the  second  mentioned 
means,  and  concerning  first  the  choice  of  this  fab- 
ric B,  we  may  make  use  of  a  fabric  of  a  vegetal 
animal,  or  other  type,  for  instance  made  of  cot- 
ton, wool,  silk,  artificial  silk  and  so  on.  But  it 
should  be  well  understood  that  we  do  not  exclude 
fabrics  made  of  incombustible  materials  (such  as 
asbestos,  glass  silk,  a  metal  net,  and  so  on)  and 
that  this  second  fabric  B  might  even  be  identical 
with  the  first  fabric  A. 

The  second  fabric  will  be  preferably  woven  very 
close,  and  with  tightly  juxtaposed  threads,  so  as 
to  ensure  as  good  a  fluidtightness  as  it  is  possible. 

Concerning  the  choice  of  the  coating  or  coat- 
ings, it  may  be  advantageous  to  make  use  of  mix- 
tures containing  plastic  materials,  such  as  those 


Known  in  the  rubber  industry  and,  in  particular, 
in  the  manufacture  of  rubberized  fabrics. 

However,  it  seems  preferable  to  make  use  of 
coatings  consisting  chiefly  of  synthetic  rubber, 

g  which  has  very  valuable  properties  of  ageing 
'non-alteration  by  sun  rays). 

Preferably,  we  make  use  of  a  synthetic  rubber 
consisting  chiefly  of  "neoprene." 
Now,  having,  for  instance,  at  least  two  layers 

Ui  of  fabric,  which  may  be  constituted,  as  above 
stated,  either  by  the  same  material,  or  rather,  as 
it  will  be  hereinafter  supposed,  by  two  different 
materials  A  and  B,  we  proceed,  for  instance,  for 
the  incorporation  of  the  coating  or  coatings,  in 

1.3  one  of  the  following  manners: 

First,  such  a  coating  is  advantageously  used  for 
causing  the  two  fabrics  A  and  B  to  adhere  to  each 
other  at  2  (Fig.  1),  this  result  being  obtained  in 
any  manner  known  in  the  manufacture  of  rubber- 

2Q  ized  fabrics. 

Furthermore,  the  composite  fabric  thus  ob- 
tained is  provided,  either  on  one  of  its  external 
faces  or  on  both  of  these  faces,  as  shown  at  3  and 
4  in  Fig.  1,  with  one  or  several  layers  of  this  coat- 

„,  ing  this  operation  being  effected  in  any  suitable 

""'  manner,  for  instance  by  impregnation  on  the  loom 
or  by  calendering. 

These  layers  may  be  all  of  the  same  thickneK 
or  on  the  contrary  of  different  respective  thick- 
en nesses,  the  whole  being  such  that  the  total  thick- 
ness of  the  fabric  obtained  remains  sufficiently 
small  for  maintaining  the  desired  qualities  of 
flexibility  and  light  weight,  such  a  thickness 
ranging  preferably  from  -ft  to  A  or  even  10io  of 

35  millimeter. 

These  layers  serve  chiefly  to  ensure  fluid- 
tightness  and  good  ageing  qualities  (resistance 
to  the  action  of  sun  rays  and  of  external  agents) 
owing  to  the  very  nature  of  these  coatings. 

io  Furthermore,  they  have  a  relatively  consider- 
able resistance  to  the  action  of  fire,  it  being  well 
understood  however  than,  in  any  case,  asbestos 
is  brought  into  play  for  delaying  the  action  of 
fire  on  the  adjoining  surfaces,  in  the  conditions 
above  stated,  and  also  for  ensuring  a  good  me- 
chanical resistance. 

Eventually,  the  whole  might  be  completed,  on 
the  outer  side,  by  a  fluidtight  varnish  impervious 
to  gases  and  resisting  the  action  of  atmospheric 

'°  agents.  This  varnish  might  be  superposed  to  one 
of  the  layers  3  and  4,  and  it  might  even  wholly 
replace  it. 

Finally,  it  should  be  noted  that,  to  at  least 
some  of  the  various  constitutive  elements  above 
specified  (fabrics,  coatings,  varnishes)  we  may 
eventually  adjoin  fire-proofing  products.  By 
way  of  example,  these  products  might  consist  at 
least  partly  of  ammoniaco-magnesium  phos- 
phates, of  boron-phosphates  of  ammonium,  and 
60  soon. 

Whatever  be  the  particular  embodiment  that 
is  chosen,  we  obtain  fabrics  which  are  well  adapt- 
ed to  be  used  for  the  purposes  above  mentioned 
„.  and  comply  with  many  combined  conditions,  the 
,d  chief  of  which  are  the  following: 

Resistance  to  fire,  owing  to  the  special  action 
of  asbestos,  which  delays  the  propagation  of 
fire; 

-0  Mechanical  resistance,  asbestos  also  having, 
from  this  point  of  view,  the  property  of  oppos- 
ing tearing  off  after  a  local  fire;  gas-tightness; 
light  weight;  flexibility;  and  resistance  to  the  ac- 
tion of  atmospheric  agents. 

75     Of  course,  the  application  of  our  invention  to 
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the  manufacture  of  envelopes  for  balloons  has 
no  limitative  character. 

For  Instance,  the  Invention  might  be  also  ap- 
plied, among  other  uses: 

a.  To  the  construction  of  flexible  tanks  or 
reservoirs  adapted  to  contain  liquids  or  gases, 
either  inflammable  or  not; 

b.  To  the  manufacture  of  fabrics  for  home 
decoration  (curtains,  wall  coverings  and  so  on), 
for  clothes  of  all  kinds,  etc. 

c.  To  the  construction  or  external  covering  of 
pipes,  either  flexible  or  not,  for  liquids  or  gases, 
etc. 

When  the  invention  is  applied  to  the  construc- 
tion of  balloons,  another  feature  of  our  invention 
consists  in  reinforcing  the  qualities  of  resistance 
to  the  action  of  fire  of  the  envelope  in  the  lower 
portion  of  said  balloons. 


In  this  portion  of  the  balloon,  the  jet  of  ignited 
gas  issuing  from  a  hole  made  in  the  envelope, 
as  illustrated  at  I  in  Pig.  1,  is,  at  its  base  directed 
downwardly.  But  as  the  gas  is  lighter  than  air, 
!>  this  jet  tends  to  curve  upwardly  and  to  come 
into  contact  with  surrounding  portions  of  the 
envelope,  which  increases  the  damage  caused  by 
the  flames. 

In  order  to  improve  the  resistance  of  this  lower 
10  portion  of  the  balloon,  we  may  proceed  in  any 
suitable  manner,  acting  for  instance  on  at  least 
one  of  the  following  characteristics,  to  wit:  num- 
ber of  layers  of  fabric,  thickness  of  these  layers, 
thickness  of  the  coatings,  addition  of  fire-proof  - 
15  ing  products,  etc. 
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This  invention  relates  to  a  device  for  locking 
a  bolt,  spindle  or  the  like  against  loosening  and 
detachment,  consisting  of  a  bolt  having  a  screw 
threaded  portion  at  one  end  and  a  head  at  the 
other,  said  bolt  head  being  formed  with  a  diame- 
tral slot  having  both  ends  inclined,  or  the  top 
edge  of  said  bolt  head  being  bevelled  so  as  to 
form  a  conical  face,  a  block  having  a  cavity  for 
receiving  said  bolt  head  and  formed  with  a  re- 
cess or  recesses  in  the  side  wall  thereof,  and  a 
locking  staple  adapted  to  be  inserted  and  pressed 
into  said  diametral  slot  in  the  bolt  head,  or  a 
locking  cap  having  a  plurality  of  tongues,  where- 
by the  legs  of  said  locking  staple  or  the  tongues 
on  the  locking  cap  are  adapted  to  be  bent  out- 
wardly and  engaged  by  said  recesses  in  the  side 
wall  of  the  cavity  when  said  locking  staple  or  cap 
is  mounted  and  pressed  upon  the  bolt  head.  The 
object  of  the  invention  is  to  provide  a  locking 
device  of  simple  construction  which  is  adapted 
for  effectively  preventing  loosening  and  detach- 
ment of  the  bolt,  spindle  or  the  like  due  to  vibra- 
tion, by  extremely  simple  means. 

In  the  accompanying  drawings,  in  which  a 
plurality  of  embodiments  of  the  invention  are 
shown  by  way  of  example, 

Figs.  1,  3  and  5  show  in  longitudinal  section 
three  different  forms  of  devices  for  locking  screw 
bolts; 

Figs.  2,  4  and  6  are  longitudinal  sections  taken 
at  right  angle  to  Figs.  1,  3  and  5  respectively; 

Figs.  7  and  9  show  in  longitudinal  section  two 
different  forms  of  devices  for  locking  spindles 
or  connecting  pins; 

Figs.  8  and  10  are  longitudinal  sections  taken 
at  right  angle  to  Figs.  7  and  9  respectively; 

Fig.  11  is  a  plan  view  of  Fig.  8,  partly  in  sec- 
tion; 

Fig.  12  is  a  plan  view  of  Fig.  10,  partly  in  sec- 
tion; 

Fig.  13  is  a  section  of  the  block  shown  in  Fig.  5, 
with  the  bolt  and  the  locking  cap  not  mounted; 

Fig.  14  is  a  plan  view  thereof,  partly  in  sec- 
tion; 

Figs.  15,  16  and  17  show  in  perspective  views 
three  different  forms  of  the  bolts  and  locking 
staple  and  caps;  and 

Fig.  18  shows  in  section  a  position  of  a  locking 
cap  just  being  pressed  on  the  bolt  head. 

Referring  to  the  drawings,  particularly  Figs.  1 
to  6,  I  designates  a  screw  bolt  screwed  into  an 
internally  threaded  bore  2  in  a  block  A,  which 
may  be  for  example  a  boss  or  collar  which  is  to 
be  fixed  by  the  screw  bolt  I  to  a  rod  or  shaft  a. 
Said  bolt  I  has  a  head  3  adapted  to  be  received 
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in  a  cavity  4  formed  in  the  block  A.  At  the  top, 
the  head  3  is  formed  with  a  diametral  slot  5  for 
receiving  a  driver,  by  which  the  bolt  I  is  screwed 
into  the  block.  Said  diametral  slot  5  is  bevelled 
off  at  both  ends,  forming  inclined  faces  6,  as 
shown  in  Figures  1  and  15.  Alternatively,  the 
top  edge  of  the  head  3  is  bevelled  so  as  to  form 
a  conical  face  6'  as  shown  in  Figs.  3  to  6  and 
Figs.  16  and  17.  The  cavity  4  is  formed  with  an 
annular  recess  7,  or  is  formed  with  diametrically 
opposite  recesses  7'.  8  is  a  locking  staple  adapted 
to  be  inserted  and  driven  into  the  slot  5,  whereby 
the  legs  9  are  bent  outwardly  by  being  acted  upon 
and  guided  by  the  inclined  faces  6  and  inserted 
into  the  annular  recess  7.  In  the  form  shown  in 
Figs.  3,  4  and  16,  a  locking  cap  8'  having  two 
or  more  tongues  9'  is  used.  This  cap  serves  simi- 
larly as  the  locking  staple  8,  and  when  it  is  in- 
serted and  driven  into  the  cavity  onto  the  head 
20  3  of  the  bolt,  the  tongues  9'  are  bent  outwardly 
by  being  acted  and  guided  by  the  conical  inclined 
face  6',  and  are  thus  engaged  by  the  annular 
recess  7  or  recesses  7'. 
Figs.  7  to  10  are  embodiments  of  this  invention 
25  as  applied  to  a  spindle  or  pin  serving,  for  exam- 
ple, as  a  pivot  for  a  hinge,  a  handle,  or  other 
turning  element  b  forming  a  machine  part.  Re- 
ferring to  the  drawings,  I  designates  a  spindle 
having  screw  thread  at  one  end  and  a  head  3 
30  at  the  other  end.  Similar  parts  are  designated 
with  similar  reference  numerals  as  in  the  above 
mentioned  forms,  and  further  explanation  in  de- 
tail will  not  be  necessary.  In  the  form  shown  in 
Figs.  7  and  8,  a  locking  staple  8  is  used,  whilst  in 
the  form  shown  in  Figs.  9  and  10,  a  locking  cap 
8'  is  used. 

In  the  use  of  this  invention,  the  screw  threaded 
portion  of  the  bolt  or  spindle  I  is  screwed  into  the 
internally  threaded  bore  2  in  the  block  A  or  B 
40  by  means  of  a  suitable  driver  inserted  into  the 
diametral  slot  5  in  the  head  3,  so  that  said  head 
3  is  embedded  in  the  cavity  4.  Then,  the  locking 
staple  8  or  locking  cap  8'  having  the  tongues  9' 
is  mounted  and  pressed  upon  the  head  3.  The 
45  legs  9  of  the  locking  staple  8,  or  the  tongues 
9'  of  the  locking  cap  8',  are  pressed  against  and 
guided  by  the  inclined  faces  6  of  the  slot  5  or 
the  conical  face  6'  respectively,  and  are  bent 
outwardly  to  be  received  by  the  annular  recess  7 
50  or  by  the  recesses  7',  whereby  locking  the  bolt 
or  spindle  I  against  any  movement. 

From  the  foregoing,  it  will  be  seen  that,  ac- 
cording to  this  invention,  as  the  head  of  the  bolt 
is  embedded  in  the  cavity  in  the  block,  and  the 
detachment  of  the  bolt  is  prevented  by  the  lock- 
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ing  staple  or  the  locking  cap  having  the  tongues, 
the  head  of  the  bolt  and  the  locking  device  are 
not  projected  from  the  block  A,  but  flush  with 
the  top  of  the  latter,  so  that  there  will  not  be 
any  hindrance.  As  the  legs  of  the  locking  staple, 
or  the  tongues  of  the  locking  cap,  are  automati- 
cally bent  outwardly  and  engaged  by  the  recesses 
7  or  V  when  the  locking  staple  8  is  mounted 
and  pressed  in  the  slot  5  in  the  bolt  head  or  the 
locking  cap  8'  is  mounted  and  pressed  upon  the 


bolt  head  in  the  cavity  4,  loosening  or  detach- 
ment of  the  bolt  I  is  effectively  prevented  by  sim- 
ple operation,  yet  the  locking  device  cannot  be 
so  readily  removed.  Moreover,  as  the  presence 
r,  of  the  locking  device  is  practically  invisible,  com- 
paratively good  appearance  of  the  device 
equipped  with  the  present  invention  may  be  ob- 
tained. 

KATSUICHI  OZUKA. 
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The  present  invention  concerns  a  process  for 
the  production  of  shaped  products  and  coatings, 
which  are  resistant  to  the  influence  of  motor 
fuels,  oils  and  solvents. 

It  is  known  that  the  condensation  products  of 
organic  dihalogen  compounds,  as  for  example 
ethylene  dichloride,  ft3'-dichlor-diethylether  etc., 
with  alkali  polysulfldes,  which  are  known  as 
"thioplastes",  excel  in  being  motor  fuel-proof,  oil- 
proof  and  solvents-proof.  In  spite  of  these  ex- 
cellent qualities  of  the  products  both  in  physical 
and  chemical  respect,  they  were,  however,  too  un- 
reliable for  practical  use:  During  the  employment 
of  these  products  for  technical  purposes  various 
difficulties  turned  up,  which  could  not  be  over- 
come. For  example  these  materials  have  a  dis- 
agreeable, penetrating  odor,  which  even  by  the 
addition  of  other  smelling  substances  could  not  be 
eliminated.  Thus  the  practical  use  was  restricted 
to  technical  purposes.  Another  disadvantage  con- 
sists in  that  parts  of  the  thioplastes,  probably 
owing  to  their  lower  degree  of  polymerization, 
were  solved  by  influence  of  the  solvents.  Al- 
though the  solving  of  these  parts  of  the  thio- 
plastes takes  place  in  small  quantities,  it  suffices 
for  rendering  the  reacting  solution  impure,  by 
which  fact  in  many  cases  the  use  of  thioplastes 
is  rendered  impossible.  By  influence  of  fuels, 
for  example,  which  must  be  practically  free  from 
sulfur  compounds  and  resinous  components,  on 
thioplastes,  an  amount  of  such  undesired  admix- 
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tures  is  solved,  which  will  increase  the  impurity 
of  the  fuels  to  an  inadmissible  extent. 

One  has  tried  to  wash  off  or  extract  the  soluble 
components  of  the  thioplastes.  These  measures, 
however,  failed  to  succeed,  both  in  technical  and 
in  economical  respect. 

According  to  the  present  invention  it  has  been 
found  that  the  disadvantages  described  as  above 
can  be  removed  in  the  following  simple  manner: 
The  protective  coating  of  thioplaste  is  covered 
with  a  layer  out  of  a  solution  or  emulsion  from 
polyacrylic  acid  or  their  derivatives,  shellac, 
chlorinated  caoutchouc  or  synthetic  resins  on  the 
basis  of  phenol  aldehyde,  vinyl  chloride  or  the 
like.  The  kind  of  coating  on  the  thioplaste  de- 
pends on  the  strain,  to  which  the  shaped  products 
and  coatings  will  be  exposed. 

The  fact  that  a  single  layer,  described  as  above, 
suffices  to  prevent  diffusion  of  gaseous  and  soluble 
components  of  the  thioplastes,  is  surprising. 
Hereby  it  is  indicated  that  the  components,  which 
are  lost  or  solved,  have  a  very  low  diffusibility, 
which  probably  means  a  considerable  molecular 
magnitude. 

Of  course  the  same  effect  is  produced  by  put- 
ting on  several  succeeding  layers. 

FRITZ  HEINRICH. 
FRITZ  DUELL. 
FRITZ  TEMPEL, 
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This  invention  relates  to  certain  improvements 
regarding  ship  forms,  of  the  type  having  a  bulb- 
ous bow  similar  to  the  so-called  "Taylor  bulbous 
bow." 

Many  types  of  hulls  used  in  practice  have  a 
bulbous  portion  at  the  keel  of  the  vessel  or  in  the 
lower  portion  of  the  immersed  part  of  the  bow. 
while  according  to  another  proposition  a  bulb  is 
provided  in  the  region  of  the  constructional  water 
line  (C.  W.  L.) .  However,  the  last-mentioned 
proposition,  although  suggesting  certain  improve- 
ments regarding  the  wave-producing  resistance, 
i.  e.  an  increased  speed  with  a  given  output,  does 
not  meet  sufficiently  with  the  requirements  of 
practice.  More  particularly,  variations  of  the 
draught  of  the  ship  and  changes  cf  trim,  caused 
by  changes  of  the  quantity  and  weight  of  the 
cargo  and  the  consumption  during  the  journey, 
as  well  as  influences  of  the  waves  must  be  taken 
into  account.  Therefore,  the  actual  water  line 
in  many  instances  may  be  at  a  lower  level  than 
the  constructional  water  line,  so  that  a  bulb  in 
the  region  of  the  constructional  water  line  will 
frequently  emerge  from  the  water  and  thus  fail 
to  meet  its  actual  purpose.  Moreover,  it  has  been 
found  that  a  bulbous  portion  in  the  region  of  the 
constructional  water  line  may  give  rise  to  heavy 
spray  water  phenomenons. 

It  is  an  important  object  of  the  present  inven- 
tion to  provide  a  shape  of  the  fore-ship  which 
avoids  the  drawbacks  of  the  said  bulbous  por- 
tions in  the  constructional  water  line  while  being 
more  efficient  than  the  so-called  "Taylor-bulb," 
which  has  been  described,  for  instance,  in  an 
article  in  "Marine  Engineering  and  Shipping 
Age"  September  1923,  on  pages  540  to  548. 

With  this  and  further  objects  in  view,  as  may 
become  apparent  from  the  within  disclosures,  the 
invention  consists  not  only  in  the  structures 
herein  pointed  out  and  illustrated  by  the  draw- 
ings, but  includes  further  structures  coming  with- 
ing  the  scope  of  what  hereinafter  may  be  claimed. 

The  character  of  the  invention,  however,  may 
be  best  understood  by  reference  to  certain  of  its 
structural  forms,  as  illustrated  by  the  accom- 
panying drawings  in  which: 

Pig.  1  is  a  diagrammatic  side  view  of  the  bow 
of  a  vessel  having  the  invention  applied  thereto. 

Pig.  2  is  a  diagrammatic  section  on  line  II — II 
of  Pig.  1. 

Fig.  3  is  a  view  similar  to  Fig.  1,  showing  a 
modification. 

Pig.  4  is  a  diagrammatic  section  on  line  IV — TV 
of  Pig.  3. 

Pig.  5  is  a  diagrammatic  side  view  showing  a 
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further  modification,  including  two  superposed 
bulbous  portions. 

Fig.  6  is  a  diagrammatic  section  on  line  VI — VI 
of  Fig.  5. 

Figs.  7  to  15  are  diagrammatic  sections  similar 
to  Fig.  6,  but  showing  various  modifications. 

Figs.  16  to  25  are  diagrammatic  side  views 
showing  further  modifications. 

Figs.  26  to  29  are  diagrammatic  horizontal  sec- 
tions of  various  forms  of  ship  bows  having  the 
invention  applied  thereto. 

Figs.  30  and  31  are  diagrammatic  side  views 
showing  the  stern  of  a  vessel  embodying  an  addi- 
tional feature  of  the  invention. 

Fig.  32  is  a  diagrammatic  side  view  of  a  ship's 
bow  embodying  a  combination  of  my  novel  bulb- 
ous bow  shape  with  a  rearwardly  cut  off  stem. 

Fig.  33  is  a  fragmentary  section  showing  the 
subsequent  mounting  of  my  bulbs. 

Similar  characters  of  reference  denote  similar 
parts  in  the  different  figures.  For  the  sake  of 
clarity,  the  sectional  views  have  been  indicated 
by  their  outer  contours  only,  without  hatching 
or  detailed  showings. 

Referring  now  to  the  drawings  in  greater  detail, 
and  first  to  Figs.  1  and  2,  the  fore-ship  1  is  pro- 
vided with  a  bulb  2  disposed  below  the  construc- 
tional water  line  or  the  load  line  of  the  vessel, 
spaced  therefrom  by  a  distance  di  sufficient  to 
avoid  the  above  mentioned  deleterious  effects  of 
bulbs  in  the  region  of  the  water  line  /,  but  spaced 
also  from  the  keel  A;  by  a  distance  d.2  sufficient 
to  produce  a  more  intensive  effect  of  the  bulb 
upon  the  formation  of  the  bow  wave  indicated 
at  3  than  a  so-called  Taylor  bulb  arranged  at  the 
keel  level.  Practically  speaking,  I  arrange  the 
bulb  to  have  its  maximum  width  w  at  a  level 
above  the  line  d  indicating  half  the  total  draught 
of  the  vessel,  whereby  the  height  of  the  bow  wave 
is  substantially  reduced  even  in  a  speed  range 
where  the  conventional  Taylor  bulbous  bow  would 
not  be  effective  yet.  It  will  be  understood  that 
the  line  d  is  at  a  level  which  is  spaced  by  the 
distance 


from  the  keel  4  as  well  as  from  the  water  level  /, 
as  indicated. 

50  The  bulb  2  should  be  arranged  at  such  a  dis- 
tance di  below  the  line  /,  indicating  the  con- 
structional water  line,  or  below  the  load  line,  re- 
spectively, that  the  favourable  effects  of  the  Tay- 
lor keel  bulb  preventing  the  formation  of  spray 

55  water  with  medium  height  of  the  waves  and  with 
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changed  trim,  as  produced  by  the  various  cus- 
tomary load  conditions,  is  preserved  as  much  as 
possible.  By  the  arrangement  of  my  pear- 
shaped  bulb  2  at  the  level  above  stated,  the  bulb 
under  practically  any  conditions  will  remain  im- 
mersed, thus  being  enabled  to  produce  interfer- 
ence with  the  normal  bow  wave  system,  i.  e.  to 
neutralize  the  normal  bow  wave,  or  at  least  to 
reduce  the  same,  whereby  the  output  required  for 
propelling  the  ship  is  reduced. 

Extensive  tests  have  shown  that  my  novel 
bulbous  portion  may  be  constructed  in  various 
manners.  In  the  embodiment  shown  in  Pigs.  1 
and  2  the  bulb  is  shaped  similar  to  a  solid  gen- 
erated by  rotation  about  the  axis  b,  said  solid 
passing  over  into  the  normal  bow  shape  through 
relatively  sharply  bent  curves. 

The  shape  of  fore-ship  shown  in  Figs.  3  and  4 
differs  from  Figs.  1  and  2  merely  by  the  fact  that 
the  bulb  2  is  arranged  at  a  lower  level  di  from 
the  water  line  /,  the  maximum  width,  however, 
still  being  in  the  upper  half  of  the  immersed  or 
wetted  ship  portion,  i.  e.,  above  the  line  d  in  ch- 
eating half  the  amount  of  draught. 

Towing  experiments  have  shown  that  my  novel 
bulbous  portions  produce  favourable  effects  even 
at  relatively  low  speeds,  while  the  conventional 
Taylor  bulbous  bow  in  the  form  of  a  pear-shaped 
bulb  at  the  keel  produces  favourable  effects  at  a 
higher  speed  only.  Therefore,  as  indicated  in 
Figs.  5  and  6, 1  contemplate  combining  my  novel 
bulbous  projection  2,  having  its  maximum 
width  at  a  point  in  the  upper  half  of  the  total 
draught,  with  a  second  bulbous  portion  4  of  the 
Taylor  type,  arranged  at  keel  level,  or  in  the 
lower  half  of  the  immersed  portion  of  the  fore- 
ship,  respectively. 

Figs.  7  to  15  illustrate  various  modifications  of 
the  combination  shown  in  Figs.  5  and  6. 

It  has  been  found  that  a  favourable  effect  can 
be  attained,  for  instance,  by  making  the  maxi- 
mum width  of  the  bulb  to  fade  out  towards  the 
keel,  in  the  form  of  a  straight  or  slightly  con- 
cave or  convex  curve,  as  shown  in  Figs.  7,  8  and 
9,  respectively.  This  shape  may  be  advantage- 
ous for  constructional  reasons  or  in  case  that  it 
is  intended  to  put  the  center  of  gravity  of  the 
displacement  afore. 

The  same  effect  is  still  more  pronounced  in  a 
modification  in  which  the  maximum  width  of  the 
bulb  is  maintained  over  a  larger  region  of  the 
immersed  portion  of  the  fore-ship,  in  a  cross- 
sectional  form  similar  to  a  bottle,  as  shown  in 
Fig.  10,  or  in  which  the  maximum  width  of  the 
bulb  is  even  enlarged  in  width  towards  the  keel, 
as  shown  in  Fig.  11.  The  shape  shown  in  Fig. 
11  is  distinguished  from  any  of  the  known  hulls 
having  a  bulbous  bow,  by  the  shape  of  the  frames 
in  the  upper  half  of  the  immersed  portion  of  the 
fore-ship. 

It  has  been  found,  moreover,  by  numerous 
tests  that  where  two  bulbous  portions  are  pro- 
vided the  width  of  the  two  bulbous  portions  in- 
fluences their  effect.  With  a  view  to  practical 
requirements,  for  instance,  in  anchoring  ma- 
noevres,  it  may  be  desirable  to  keep  the  width  of 
the  bulbous  bow  portion  within  certain  limits. 
In  this  case  it  will  be  suitable  to  equalize  the 
width  of  the  two  bulbous  portions,  as  shown  in 
Fig.  12. 

However,  in  order  to  reduce  the  wave  forma- 
tion as  much  as  possible,  it  may  be  advantageous 
to  make  one  bulbous  portion  thicker  than  the 
other  one.  Therefore,  according  to  a  further 
important  feature  of  the  invention,  two  bulbous 


portions  of  different  maximum  width  are  pro- 
vided. In  this  case,  it  will  depend  on  the  special 
circumstances  whether  the  upper  bulbous  por- 
tion is  made  wider,  as  shown  in  Fig.  13,  or  the 
5  lower  one,  as  shown  in  Fig.  14. 

According  to  a  further  feature  of  the  inven- 
tion, the  connection  between  the  upper  and  lower 
main  bulb  may  be  formed  by  a  wave  line  com- 
prising one  or  more  waves.    For  instance,  Fig.  15, 

10  right  hand  half,  illustrates  a  modification  in 
which  the  connection  between  the  upper  and 
lower  bulb  6  and  7  is  formed  by  one  wave  8, 
while  the  left  hand  half  of  Fig.  15  shows  a  bow 
shape  with  two  waves  9,  10.  between  the  main 

|j  bulbs  6  and  7.  These  forms  will  be  used  espe- 
cially where  it  is  possible,  by  carrying  out  ex- 
tensive towing  experiments,  to  find  out  the  most 
favourable  pressure  conditions  for  the  respective 
case  and  thus  to  secure  the  optimum  reduction 
of  the  bow  wave  which  is  attainable  in  the  re- 
spective case  by  means  of  bulbous  portions  dis- 
posed below  the  constructional  water  line.  Also, 
it  may  be  desirable  to  provide  several  bulbous 
portions  for  stabilizing  pitching  phenomenons. 

.,.  Generally,  care  should  be  taken  that  the  hori- 
zontal width  "a"  of  the  bulbous  portions  at  the 
keel  is  not  made  larger  than  required  for  receiv- 
ing the  pressure  forces  occurring  in  docking  op- 
erations.  Moreover,  the  bilge  angle  a  should  be 

„u  chosen  so  that  the  formation  of  spray  is  avoided 
as  much  as  possible  as  the  fore-ship  is  re-im- 
mersed after  complete  emergence  in  rough  sea. 

The  effect  of  the  bulbous  bow  is  greatly  deter- 
mined by  the  shape  of  the  upper  region  of  the 

o-  upper  bulbous  portion.    In  all  modifications,  a 
characteristic  bulb  similar  to  a  Taylor  bulb  is 
provided  above  the  line  d  of  half  the  total 
draught,  as  indicated  in  Figs.  7  to  15. 
Owing  to  the  wide  variety  of  ship  hulls  to 

4l)  which  the  invention  can  be  applied,  no  general 
figures  can  be  given  regarding  the  dimensions  and 
especially  regarding  the  length  of  the  bulbous 
portions.  In  some  instances,  it  may  also  be  use- 
ful to  provide  several  bulbous  portions  of  differ- 

.-  ent  length,  as  shown  by  way  of  example  in  Figs. 

~±°  16  and  17.  According  to  Fig.  16  the  lower  bulbous 
portion  1 1  is  made  longer  than  the  upper  bulb  12 
while  according  to  Fig.  17  the  upper  bulbous  por- 
tion 13  is  made  longer  than  the  lower  bulb  14. 

50  Experiments  have  shown  that  the  pressure  ef- 
fect of  the  bulbous  portions  also  depends  on  their 
construction  and  arrangement  in  longitudinal  di- 
rection of  the  ship.  Depending  on  the  desired 
efficiency  of  the  bulbs  it  may  be  advantageous 

5-  to  arrange  the  bulbous  portions  with  their  center 
line  b  in  horizontal  position,  as  indicated,  for  in- 
stance, in  Figs.  1  and  5,  or  in  an  inclined  posi- 
tion, for  instance,  rising  abaft,  as  shown  in  Fig. 
18,  or  sloping  abaft,  as  indicated  in  Fig.  19.  More- 

6Q  over,  where  a  plurality  of  bulbs  are  provided,  they 
may  have  different  slope,  as  indicated  in  Figs.  20 
and  21,  showing  an  upper  bulb  with  downward 
slope  abaft  combined  with  a  lower  bulb  in  hori- 
zontal or  rearwardly  rising  position,  respectively. 

^3  Furthermore,  I  contemplate  arranging  the 
bulbous  portions  in  longitudinally  staggered  posi- 
tions. Here  again,  it  depends  on  the  special  cir- 
cumstances of  the  case  whether  it  is  desirable  to 
arrange  the  upper  bulbous  portion  staggered 

70  abaft  with  respect  to  the  lower  one  or  vice  versa. 
Typical  shapes  of  this  type  are  shown  in  Figs.  20 
to  24,  viz: 

Fig.  20  shows  the  upper  bulb  staggered  abaft 
relatively  to  the  lower  one,  the  stem  being  made 
75  to  conform  to  this  staggered  arrangement.  Fig. 
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21  shows  a  similar  arrangement,  but  with  a  stem 
of  normal,  smooth  shape.  Fig.  22  Illustrates  an 
embodiment  with  the  upper  bulb  arranged  afore 
the  lower  one,  the  stem  again  being  made  to  con- 
form to  this  arrangement,  and  Figs.  23  and  24 
show  similar  types,  but  with  modified  stem  shapes. 
The  shape  of  Pig.  24  offers  the  advantage  that  the 
wetted  surface  is  small. 

Referring  now  to  Fig.  25,  it  will  be  noted,  that 
the  bulbous  portions  in  this  case  are  made  to 
project  forwardly  from  the  stem,  whereby  a  maxi- 
mum effect  of  the  bulbous  bow  can  be  secured  in 
many  cases. 

Generally,  a  horizontal  section  through  a  Taylor 
bulbous  bow  shows  a  contour  which  after  reach- 
ing the  normal  bulb  width  underlying  the  con- 
struction runs  parallel  to  the  center  plane  of  the 
ship,  as  shown  in  Fig.  26,  or  passes  over  into  the 
normal  ship  hull  with  a  gradually  increasing 
width.  My  experiments  have  shown,  however, 
that  special  advantages  can  be  secured  by  re- 
contracting  or  tapering  the  bulb  abaft  behind  a 
maximum  width,  as  shown  in  Fig.  27.  In  both 
cases,  the  dotted  line  1 5  indicates  the  normal  con- 
tour of  the  hull  above  and  below  the  bulb  or  bulbs. 

It  will  be  understood  that  the  horizontal  section 
shown  in  Fig.  27  refers  to  a  horizontal  bulbous 
portion.  Where  the  bulb  is  rising  or  sloping 
abaft,  as  per  Figs.  18  to  21,  the  contours  of  Fig.  27 
would  relate  to  a  section  on  a  plane  b  disposed  at 
right  angles  to  the  middle  plane  of  the  ship  and 
forming  the  plane  of  symmetry  or  the  plane  of 
maximum  width  of  the  bulb. 

The  circular  shape  of  the  front  end  of  the  bulb 
in  Figs.  26  and  27  may  be  used  where  emergence 
of  the  bulb  from  the  water  is  not  to  be  expected. 
With  sea-going  ships,  on  the  other  hand,  where 
emergence  of  larger  portions  of  the  fore-ship  will 
be  occasioned  it  is  advantageous  to  provide  a 
sharp  edge  with  a  front  angle  p  of  less  than  180°, 
as  shown  in  Fig.  28,  or  a  shape  as  shown  in  Fig. 
29. 

In  some  instances,  for  example,  where  the  hull 
of  the  ship  is  sufficiently  slim  as  to  permit  at  the 
aft-ship  reconversion  of  a  considerable  portion  of 
the  potential  energy  of  flow  absorbed  by  the  fore- 
ship,  similar  bulbous  portions  arranged  corre- 
sponding to  those  at  the  bow  may  be  provided 
at  the  aft-ship,  as  shown  in  Figs.  30  and  31,  for 
reducing  the  formation  of  stern  waves.   Fig.  30 


shows  two  horizontal  bulbous  portion  of  about 
equal  length  arranged  at  the  stern  of  a  single 
screw  ship,  while  Fig.  31  shows  a  similar  arrange- 
men  at  the  stem  of  a  multi-screw  ship  having  an 
5  even  number  of  screws. 

Fig.  32  illustrates  the  combination  of  a  bulbous 
bow  portion  2  in  the  upper  half  of  the  total 
draught  combined  with  a  stem  which  below  the 
bulb  is  cut  off  abaft  for  reducing  the  size  of  the 

10  frictional  area  or  wetted  surface. 

I  contemplate  also  combining  any  of  the  above 
described  features  of  my  invention  with  each 
other  in  a  suitable  manner.  For  example,  a  plu- 
rality of  bulbous  portions  of  equal  or  different 

15  maximum  width  may  be  arranged  at  different 
slope  of  their  center  lines,  in  a  staggered  rela- 
tionship. The  arrangement  adapted  to  reduce 
the  formation  of  waves  most  efficiently  must  be 
determined  in  each  case  by  tests  carried  out  with 

2q  the  ship  in  question,  or  with  a  model  thereof,  in 
a  model  basin,  or,  at  a  later  date,  may  be  deter- 
mined by  theoretical  considerations  and  com- 
putations, basing  on  the  data  of  the  respective 
ship. 

Further,  my  novel  bulbous  portions,  besides  be- 

"°  ing  provided  on  newly  constructed  ships  may  also 
be  fitted  subsequently  on  existing  ships.  To  this 
end,  vaulted  sheet  iron  plates  may  be  welded  or 
riveted  to  the  hull  of  the  ship,  as  indicated  in 

OQ  Fig.  33.   Thus,  the  resistance  of  the  ship  can  be 
reduced  and  as  a  result  the  speed  can  be  increased 
or  the  output  of  the  engine  and  the  fuel  con- 
sumption reduced. 
The  principle  of  this  invention  may  be  applied 

05  both  to  sea-going  and  inland  ships.  In  the  latter 
case,  it  is  an  advantage  that  pitching  motions 
generally  need  not  be  taken  into  account. 

It  should  be  noted  that  the  term  "bulb"  or 
"bulbous  portion"  as  used  in  this  specification  and 

40  in  the  claims  relates  to  curved  projections  of  the 
type  extending  lengthwise  on  the  hull  of  the  ship, 
preferably  in  a  streamline  shape,  as  illustrated. 

The  method  of  the  present  invention  has  been 
described  in  detail  with  reference  to  specific  em- 

45  bodiments.  It  is  to  be  understood,  however,  that 
the  invention  is  not  limited  by  such  specific  refer- 
ence but  is  broader  in  scope  and  capable  of  other 
embodiments  than  those  specifically  described 
and  illustrated  in  the  drawing. 

50  ERNST  KLINDWORT. 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KL1NDWORT 

SHIP  FORM 
Filed  March  13.  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  1 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13,  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  2 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13.  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  3 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13,  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  4 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13,  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  5 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13.  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  6 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13,  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  7 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13.  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  9 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


E.  KLINDWORT 

SHIP  FORM 
Filed  March  13,  1941 


Serial  No. 
383,215 

10  Sheets-Sheet  10 


Published  May  11,  1943 


Serial  No.  383,243 


ALIEN   PROPERTY  CUSTODIAN 


METHOD  OF  ELIMINATING  IMPURITIES 
CONTAINED  IN  IRON  AND  STEEL,  AND 
VACUUM  OVEN  HEATED  BY  GLOW  DIS- 
CHARGE, MORE  PARTICULARLY  ANNEAL- 
ING AND  MELTING  OVEN  ADAPTED  TO 
CARRY  INTO  EFFECT  SAID  METHOD 

Wilhelm    Burkhardt,    Berlin  -  Grunewald,  Ger- 
many; vested  in  the  Alien  Property  Custodian 

Application  filed  March  13,  1941 


It  is  common  knowledge  that  the  impurities 
contained  in  iron  and  steel  have  an  adverse  effect 
on  the  properties  of  the  material.  Impurities, 
such  as  sulfur,  phosphorus,  arsenic,  silicon,  oxy- 
gen, or  oxygen  compounds,  such  as  oxydes,  are 
difficult  to  eliminate.  They  are  found  in  every 
industrial  iron  or  steel  in  small  percentages.  It 
is  the  object  of  the  present  invention  to  eliminate 
such  impurities  from  the  solid  article  to  a  con- 
siderable extent  and  to  improve  the  mechanical 
properties  of  the  treated  material. 

The  invention  relates  to  a  method  of  eliminat- 
ing impurities  contained  in  iron  and  steel  articles 
and  is  distinguished  by  the  fact  that  the  articles 
to  be  treated  are  kept  in  a  gas  discharge  at  a 
temperature  of  500°  C  for  a  long  duration,  i.  e. 
longer  than  it  would  be  necessary  for  the  elimi- 
nation of  gases.  Advantageously,  the  article 
hereby  is  heated  to  a  temperature  in  excess  of 
600°  C,  for  instance  to  1000  or  1100°  C,  at  the 
highest  limit  up  to  the  solidus  point  (fusibility 
point).  As  filling  gas  it  can  be  used  an  inert 
gas,  for  instance  a  noble  gas,  or  particularly  a 
reducing  gas,  for  instance  hydrogen  or  hydrogen 
compounds.  The  subatmospheric  pressure  is  be- 
tween 5  to  0.001  mm  Hg.  The  article  can  then 
be  separated  from  the  cathode  or  be  connected 
as  cathode.  The  method  of  the  invention  may 
be  used  for  half-finished  products  or  finished 
products. 

If  the  article  is  connected  as  cathode  and  hy- 
drogen is  used  as  filling  gas,  the  article  when 
connected  up  as  cathode  is  intensely  loaded  with 
the  ionized  hydrogen.  This  ionized  atomic  hy- 
drogen entering  the  article  is,  at  the  prevailing 
temperature,  easily  capable  of  reducing  oxydes 
and  forming  volatile  hydrogen  compounds  with 
other  impurities,  such  as  sulfur,  phosphorus, 
arsenic,  etc.  which  volatilize  at  the  prevailing  sub- 
atmospheric  pressure.  In  order  to  be  able  to  keep 
the  percentage  of  hydrogen  small  and  yet  to  ob- 
tain an  economical  gas  discharge  heating  under 
favorable  current-voltage  conditions,  another  gas, 
for  instance,  a  noble  gas,  is  admixed  to  the  hy- 
drogen. The  liberated  hydrogen  compounds  and 
sulfur  and  phosphorus  vapors  respectively  are 
flushed  out  of  the  oven  by  the  continuous  supply 
of  filling  gas  and  current  maintenance  of  vacuum. 

For  instance,  it  has  been  treated  an  article 
consisting  of  chrome-nickel  steel  and  having  the 
following  dimensions:  length  177  mm,  outside  di- 
ameter 145  mm  and  22.5  mm  thickness  at  a  tem- 
perature of  1000°  C  in  the  presence  of  hydrogen 
gas  at  a  pressure  of  4  mm  Hg,  for  40  hours,  after 
the  elimination  of  gases  had  been  stopped  since 


4  hours.    By  this  treatment  the  tensile  strength 
of  the  material  of  100  kg/mm2  was  increased  up 
to  145  kg/mm2  at  the  same  conditions. 
This  method  has  rendered  it  possible,  at  an- 
5  nealing  times  of  up  to  20  hours,  to  reduce  by  more 
than  50  per  cent,  the  phosphorus  and  sulfur  con- 
tents and  also  the  oxygen  content  of  the  annealed 
material  at  a  temperature  of  900°  C.   At  higher 
temperatures  and  by  a  longer  annealing  opera- 
nt tion  respectively  it  will  be  possible  to  reduce  the 
impurities  to  a  still  higher  degree.   Purified  alloy 
steels  showed  after  the  treatment  an  increase  in 
strength  of  up  to  40  per  cent,  at  an  almost  con- 
stant elongation  and  in  the  case  of  ordinary  car- 
lo bon  steel  an  increase  in  strength  of  up  to  15  per 
cent,  could  be  obtained,  no  account  having  been 
taken  of  the  reduction  in  strength  due  to  de- 
carburization. 
The  invention  further  relates  to  a  vacuum  oven 
-'J  heated  by  glow  discharge,  more  particularly  an- 
nealing and  melting  oven,  adapted  to  carry  into 
effect  the  method  rrferred  to  and  which  is  dis- 
tinguished by  the  fact  that  the  wall  thereof  and 
the  material  to  be  annealed  are  connected  up  as 
-'•>  electrodes  of  same  sign,  e.  g.,  cathodes,  and  that 
one,  two,  or  more  insulated  and  screened,  oppo- 
site electrodes,  e.  g.,  anodes,  are  lead  in  through 
the  wall.    Due  to  this  mode  of  action  and  the  in- 
teraction between  the  space  charge  fields,  the  ad- 
'■'■'>  vantage  will  be  obtained  that  the  oven  may  be 
operated  on  a  lower  voltage  and  higher  current. 

When  operated  by  alternating  current,  the  cen- 
ter tap  or  neutral  point  of  the  transformer  is  ap- 
plied to  the  material  to  be  annealed  and  the  wall 
Jo  of  the  oven  and  free  ends  of  the  transformer  are 
connected  by  a  protective  or  stabilizing  resistance 
to  the  electrodes  led  in  through  the  wall  the  num- 
ber of  which  electrodes  corresponds  to  the  num- 
ber of  phases.  The  stabilizing  resistance  how- 
10  ever  is  suitably  connected  to  the  neutral  wire 
leading  to  the  transformer. 

The  device  is  diagrammatically  and  by  way  of 
example  illustrated  in  the  accompanying  drawing 
which  shows  a  section  through  a  vacuum  anneal- 
4-">  ing  and  melting  oven  heated  by  gas  discharge  and 
operated  by  either  direct  current  or  two-phase 
alternating  current. 

The  material  I  to  be  annealed  rests  on  a  me- 
tallic support  2  conductively  connected  to  the  wall 
oO  of  the  oven.  The  oven  is  provided  with  a  metallic 
lower  part  3  and  a  detachable,  vacuum-tight,  set 
up,  metallic  upper  part  4.  The  lower  part  is 
equipped  with  two  jackets  5  and  6  and  the  upper 
part  with  two  jackets  7  and  8.  The  gaps  22,  23 
55  connected  to  the  space  of  the  oven  and  the  gaps 
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20  and  2 1  situated  between  the  wall  of  the  oven 
and  jackets  and  between  the  jackets  respectively 
are  chosen  so  narrow  that  no  glow  discharge  in 
the  gap  is  possible.  The  parts  24  and  25  are 
cooling  jackets.  Through  the  pipe  socket  9  a  fill-  j 
ing  gas  may  be  supplied  in  regulated  quantity  for 
the  maintenance  of  the  desired  subatmospheric 
pressure  approximating  5  to  0.001  mm.  mercury  in 
the  oven.  The  pipe  socket  10  is  connected  to  a 
vacuum  pump.  The  parts  1 1  and  12  are  two  op-  lo 
posite  electrodes,  e.  g.,  anodes,  introduced  into  the 
chamber  of  the  oven  in  an  insulated  and  screened 


manner.  The  wires  1 4  and  1 5  lead  to  the  cathode 
of  a  source  of  direct  current  or  to  the  star-point 
16  of  a  transformer  13  over  a  rheostat  28.  The 
opposite  electrodes  1 1  and  1 2  are  connected  to  the 
positive  pole  of  a  source  of  direct  current  or  to  the 
free  ends  of  a  transformer.  When  operated  by 
direct  current,  the  glow  fringe  17  forms  around 
the  article  and  the  glow  fringe  1 8  around  the  wall 
of  the  oven,  whilst  the  positive  column  1 9  is  situ- 
ated between  both  of  them. 
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The  invention  relates  to  fuel  injection  type 
internal  combustion  engines  in  which  air  is  com- 
pressed in  the  cylinder  and  the  fuel  ignited 
spontaneously.  More  particularly,  it  relates  to 
an  engine  of  this  type,  wherein  the  air  is  forced 
from  the  piston  chamber  into  a  separate  whirl 
chamber,  through  a  connecting  duct,  which  opens 
into  the  whirl  chamber  tangentially,  the  fuel  be- 
ing injected  into  the  whirl  chamber. 

In  machines  of  this  kind  the  air  current  cir- 
culating in  the  whirl  chamber  crosses  the  fuel 
jet  also  in  the  vicinity  of  the  injection  nozzle, 
where  the  fuel  jet  has  just  been  released  and 
still  consists  of  relatively  large  drops  of  fuel. 
The  air  current  deflects  a  part  of  these  drops  away 
from  the  direction  of  the  fuel  jet  and  drives  them 
against  the  wall  of  the  whirl  chamber,  where 
they  remain  hanging  and  become  coked,  so  that 
they  are  prevented  from  yielding  their  energy. 

This  disadvantage  is  avoided,  in  accordance 
with  the  invention,  by  deflecting  the  air  current 
circulating  in  the  whirl  chamber,  either  by  a 
shield  arranged,  with  reference  to  the  direction 
of  the  air  current,  in  front  of  that  part  of  the 
fuel  jet  next  to  the  injection  nozzle;  or  by  a 
shield  arranged,  with  reference  to  the  direction  of 
the  air  current,  behind  the  said  part  of  the  fuel 
jet,  by  which  shield  the  fuel  is  deflected  from 
the  part  of  the  wall  of  the  whirl  chamber  which 
is  in  danger  of  being  sprayed. 

In  the  drawing,  several  embodiments  of  the 
invention  are  represented. 

Fig.  1  is  a  vertical  section  through  the  upper 
portion  of  a  cylinder  showing  a  cylindrical  whirl 
chamber  with  means  for  shielding  the  fuel  jet; 

Fig.  2  is  a  section  on  the  line  II — II  of  Fig.  1; 

Fig.  3  is  a  vertical  section  of  a  spherical  whirl 
chamber  showing  means  for  deflecting  the  air 
current  from  the  wall  of  the  whirl  chamber; 

Fig.  4  is  a  horizontal  section  on  the  line  IV — IV 
of  Fig.  3; 

Fig.  5  is  a  vertical  section  of  a  pear-shaped 
whirl  chamber  showing  means  for  deflecting  the 
air  current  from  the  wall  of  the  whirl  chamber; 

Fig.  6  is  a  vertical  section  of  a  pear-shaped 
whirl  chamber  similar  to  Fig.  5,  but  with  a  slight 
modification  in  the  shape  of  the  deflecting  means. 

In  Figs.  1  and  2  is  shown  a  cylindrical  whirl 
chamber  a,  connected  with  a  piston  chamber  b 
by  a  duct  d,  opening  tangentially  into  the  whirl 
chamber,  so  that  the  air  compressed  into  the 
whirl  chamber  from  the  piston  chamber  circu- 
lates in  the  direction  of  the  arrow.  The  fuel  is 
injected  into  the  whirl  chamber  through  an  in- 
jection nozzle  e.  A  shield  /  stands,  with  reference 
to  the  direction  of  circulation  of  the  air,  in  front 
of  that  part  of  the  fuel  jet  nearest  the  injection 
nozzle.    The  shield  deflects  the  air  current 
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around  the  fuel  jet,  in  the  vicinity  of  the  nozzle. 
The  air  current  therefore  does  not  come  in  con- 
tact with  that  part  of  the  fuel  jet  which  has  just 
been  released  and  which  still  contains  relatively 
coarse  drops  of  fuel;  consequently  the  coarse 
drops  cannot  be  deflected  from  the  direction  de- 
termined by  the  injection.  Only  in  the  opposite 
end  of  the  whirl  chamber,  where  the  fuel  jet  has 
been  reduced  to  the  finest  fog,  is  it  engaged  by 
the  air  current  and  thereby  distributed  through 
the  whole  inner  space  of  the  whirl  chamber. 

In  the  embodiment  shown  in  Figs.  3  and  4,  a 
spherical  whirl  chamber  a'  has  a  communica- 
tion duct  d'.  In  place  of  a  deflecting  shield  lo- 
cated in  front  of  that  part  of  the  fuel  jet  nearest 
the  injection  nozzle,  a  deflecting  shield  g  is  pro- 
vided behind  the  fuel  jet,  which  deflects  the 
air  current  after  it  has  crossed  the  fuel  jet  and 
turns  it  sharply  in  the  direction  of  the  axis  of 
the  fuel  jet  and  thereby  at  the  same  time  away 
from  the  wall  of  the  whirl  chamber.  Conse- 
quently the  path  of  flight  of  the  drops  picked  up 
by  the  air  current  is  not  directed  along  the  path 
indicated  by  the  dash  line  x,  against  the  wall  of 
the  whirl  chamber,  but  along  the  flat  curve  in- 
dicated by  the  dotted  line  y,  approximately  par- 
allel to  the  direction  of  the  jet  and  thence  back 
into  the  cone  of  the  fuel  jet.  Along  the  long  path 
y  the  fuel  drops  have  ample  time  to  atomize  into 
the  finest  fog. 

In  place  of  deflecting  shield  C  the  wall  of  the 
whirl  chamber  may  have  an  abrupt  change  of 
direction,  by  which  the  deflection  of  the  air  cur- 
rent away  from  that  part  of  the  whirl  cham- 
ber in  danger  of  being  sprayed  is  achieved.  In 
Fig.  5  the  whirl  chamber  a2  passes  over  abruptly 
into  a  cylindrical  chamber  h,  at  the  end  where 
the  injection  nozzle  is  located,  the  cylindrical 
chamber  being  coaxial  with  the  cone  of  the  fuel 
jet.  The  wall  of  the  cylindrical  chamber,  which 
is  parallel  to  the  axis  of  the  fuel  jet,  deflects  the 
air  current  in  a  direction  parallel  to  the  axis  of 
the  fuel  jet  and  at  the  same  time  away  from  the 
wall  of  the  whirl  chamber. 

In  place  of  the  cylindrical  chamber  h  shown 
in  Fig.  5,  there  can  be  used  a  hemispherical 
chamber,  as  shown  in  Fig.  6.  The  embodiment 
shown  in  this  figure  is  otherwise  the  same  as  that 
of  Fig.  5. 

The  invention  is  not  limited  to  whirl  cham- 
bers which,  at  the  end  of  the  compression  stroke, 
have  taken  up  approximately  all  of  the  combus- 
tion air,  but  it  can  also  be  used  in  a  pre-igni- 
tion  chamber  of  whirl  chamber  shape. 
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The  invention  relates  to  a  rubber  cushioning 
device  and  rubber  cushioning  elements  adapted 
for  use  therein  for  various  purposes,  such  as  the 
cushioning  of  seats  in  motor-cars,  busses  and 
other  vehicles,  mattresses,  chair  seats,  arms  and 
backs  of  chairs,  etc. 

The  invention  is  based  on  the  insight  that  by 
suitably  shaping  the  walls  of  hollow  rubber  ele- 
ments a  very  convenient  and  comfortable  cush- 
ioning means  is  obtainable  which  may  be  adapted 
to  various  purposes. 

It  is  also  based  on  the  insight  that  a  flat 
rubber  strip,  or  a  flat-  or  smoothwalled  rubber 
tube  section,  which  elements  in  their  original 
shape  are  unsuitable  for  cushioning  purposes,  by 
deforming  or  denting  obtain  a  larger  resistance 
than  tubular  members  or  strips,  which  have  not 
been  brought  under  pre-tension  by  such  a  de- 
formation or  impression  or  dent.  Keeping  this  in 
mind  the  invention  consists  in  a  rubber  cush- 
ioing-device,  the,  or  each,  cushioning-element 
by  local  impression  or  deformation,  e.  g.  by  bend- 
ing, from  an  original  untensioned  condition  be- 
ing brought  and  kept  in  a  condition  in  which  it 
is  under  pre-tension  and  in  which  it  has  the  shape 
suitable  for  exerting  its  cushioning  effect  in  the 
cushioning  device. 

Alternatively,  the  invention  consists  in  this 
that  of  the,  or  each,  rubber  cushioning  element, 
that  entirely  or  partially  encloses  an  interior 
space,  the  wall,  confining  said  space,  has  a  cor- 
rugated configuration,  or  such  a  curved  configu- 
ration that  an  oval  or  similar  oblong  cross  section 
is  obtained. 

Within  this  general  principle  various  practical 
embodiments  according  to  the  invention  are  pos- 
sible. 

Thus,  according  to  the  invention,  the,  or  each, 
cushioning  element  of  the  ruber  cushioning  de- 
vice may  consist  in  a  rubber  tube  section,  the 
ends  of  which  constitute  the  supporting-  and  car- 
rying surfaces  and  the  axial  section  of  which 
has  the  corrugated  configuration  referred  to 
above. 

Further,  according  to  the  invention,  the,  or 
each,  cushioning  element  may  consist  in  a  rub- 
ber tube  section  the  two  oppositely  lateral  sur- 
faces or  wall  portions  of  which  constitute  the 
carrying  or  supporting  surfaces  and  the  cross 
section  of  which  has  the  corrugated  configura- 
tion, or  the  curved  configuration  such  that  an 
oval  or  similar  oblong  section  is  obtained. 

Cushioning  elements  according  to  the  two  em- 
bodiments referred  to  above  may,  either  separate- 
ly or  in  the  required  number,  constitute  the  cush- 


ioning device  of  various  objects.  Thus,  the  num- 
ber of  suitably  spaced  cushioning  elements  may 
constitute  the  cushioning  means  of  a  seat.  Also 
one  cushioning  element  according  to  the  first 

,5  embodiment  may  constitute  the  spring  of  an 
automatic  door  shutter  and  one  element  accord- 
ing to  the  second  embodiment,  the  cross  section 
of  which  has  corrugated  walls,  or  e.  g.  is  oval, 
may  serve  as  the  cushioning  means  of  e.  g.  an 

lo  arm  of  a  chair. 

The  corrugated  configuration  of  the  axial  sec- 
tion may  also  be  obtained  by  making  a  helically 
wound  groove  in  the  wall  of  a  rubber  tube  sec- 
tion, in  which  case  a  so-called  rubber  spiral 

jg  spring  is  obtained  in  which,  however,  the  wind- 
ings are  interconnected. 

The  corrugated  configuration  of  the  axial  sec- 
tion may  further  according  to  the  invention  be 
obtained  by  means  of  one  or  more  rings  the  in- 

20  side  diameter  of  which  is  smaller  than  the  out- 
side diameter  of  the  rubber  tube  section  in  ten- 
sionless  and  unloaded  condition,  which  rings, 
spaced  from  one  another,  encompass  and  locally 
contract  the  tube  section. 

25  The  corrugated  configuration  according  to  the 
invention  may  also  be  obtained  by  one  or  more 
rings,  the  outside  diameter  of  which  is  larger 
than  the  inside  diameter  of  the  rubber  tube  sec- 
tion in  tensionless  and  unloaded  condition,  which 

30  rings,  spaced  from  one  another,  are  arranged 
within  the  tube  section  and  are  locally  forced 
outwardly. 

Within  the  spirit  of  the  invention  further  is  an 
embodiment  in  which  the  wall  of  the,  or  each, 

35  cushioning  element  is  provided  with  relatively 
offset  wall  portions  defined  by  two  different  mu- 
tually parallel  main  planes,  said  wall  portions 
constituting  the  carrying  and  supporting  surfaces 
and  merging  into  one  another  along  corrugated 

40  intermediate  wall  portions  which,  on  the  one 
hand,  with  the  carrying  wall  portions,  on  the 
other  hand  with  the  supporting  wall  portions, 
confine  hollow  spaces  open  towards  opposite  sides. 
A  cushioning  device  of  this  type  is  also  very 

45  suitable  for  an  arm  of  a  chair  or  the  like. 

Besides  a  cushioning  device  comprising  one  or 
more  cushioning  elements  according  to  the  in- 
vention the  invention  also  includes  the  cushion- 
ing elements  in  themselves  in  the  condition  in 

50  which  they  are  under  tension  as  well  in  the  con- 
dition without  any  pre-tension.  The  invention 
therefore  includes  rubber  elements  in  the  shape 
of  rubber  tube  sections  the  wall  of  which  is  pro- 
vided with  spaced  circumferential  grooves  pro- 

55  duced  in  the  course  of  the  manufacture  of  the 
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tube  section.  The  said  grooves  may  serve  to  re- 
ceive the  above-mentioned  e.  g.  metal  rings  which 
after  being  mounted  bring  the  rubber  element 
under  a  predetermined  tension.  The  cushioning 
device  may  have  an  additional  tension  produced  5 
by  compression  in  axial  direction. 

When  using  rubber  cushioning  elements  having 
an  oval  or  similar  oblong  section  in  which  the 
tendency  to  rock  in  a  plane  perpendicular  to  the 
axis  is  larger  than  in  the  vertical  plane  through  10 
the  axis,  this  tendency  may  be  counteracted  by 
arranging  according  to  the  invention  the  axes 
of  the  cross  sections  of  adjacent  elements  or  cells 
perpendicular  to  one  another  and  by  intercon- 
necting the  elements.  15 

Also,  according  to  the  invention,  two  or  mul- 
tiple cell -cushioning  devices  may  be  obtained  by 
producing  two  or  more  rubber  cushioning  ele- 
ments already  during  their  manufacture  conse- 
quently with  common  intermediate  walls.  20 

In  order  to  obtain  a  more  full  idea  about  the 
possibilities  of  the  invention,  some  embodiments 
thereof,  to  which,  however,  the  invention  is  not 
limited,  are  shown  in  the  drawing  by  way  of  ex- 
ample. 25 

In  the  drawing  is: 

Fig.  1  an  axial  section  of  a  cushioning  element 
according  to  the  invention,  at  the  left  in  the  in- 
itial condition  without  pre-tension  and  at  the 
right  under  tension.  30 

Pig.  2  is  an  axial  section  of  a  modification 
thereof. 

Fig.  3  is  an  elevation  of  a  cushioning  element 
with  helically  wound  groove  and 

Fig.  4  with  spaced  parallel  circumferential  35 
grooves  in  the  outer  wall. 

Fig.  5  is  a  perspective  showing  of  a  modified  em- 
bodiment and 

Fig.  6  is  a  corresponding  showing  of  a  modi- 
fication thereof.  40 

Figs.  7,  8  and  9  are  perspective  showings  of 
three  embodiments  of  multiple-cell-cushioning- 
elements  with  corrugated  wall. 

Fig.  10  is  a  perspective  showing  of  a  multiple- 
cell-cushioning-element  with  cells  having  an  oval  4.-, 
cross  section. 

Fig.  11  is  a  perspective  showing  of  two  adjacent 
cells    of    a    multiple-cell-cushioning-device  in 
which  the  axes  of  the  cross  sections  of  said  cells 
are  perpendicular  to  one  another  and  the  cells  50 
are  interconnected. 

Fig.  12  relates  to  a  further  embodiment  very 
suitable  for  a  seat  or  mattress. 

According  to  Figure  1  the  rubber  cushioning 
element  comprises  a  rubber  tube  section  I,  the  55 
wall  of  which  at  the  exterior  is  provided  with 
spaced  superposed  circumferential  grooves  2.  At 
the  ends  the  edges  3  and  4  are  directed  inwardly. 
In  Fig.  2  rings  5  of  rubber  or  of  stiff  material  are 
arranged  in  the  grooves  2,  whereby  the  cushion-  g0 
ing  element  is  brought  under  pre-tension  and  is 
somewhat  shortened.  Thereby  the  edges  3  and 
4  have  been  brought  in  a  flat  plane.  A  similar 
cushioning  element  may  e.  g.  be  mounted  in  a 
seat,  the  ends  then  constituting  the  carrying  and  fi5 
supporting  surfaces  adapted  to  be  connected  with 
parts  of  the  seat.  To  this  latter  end  e.  g.  press 
button  closures  may  serve  but  other  connecting 
means  are  of  course  also  possible. 

According  to  Figure  2  the  rings  6  are  located 
?t  the  exterior  instead  of  at  the  interior,  as  in 


Fig.  1.  The  rubber  tube  section  I  is  in  this  case, 
at  the  left  in  Fig.  1,  provided  with  external  cir- 
cumferential ribs  and  internal  circumferential 
grooves  and  with  outwardly  directed  edges  3  and  4 
which,  at  the  right  in  Fig.  2,  are  positioned  in  a 
flat  plane.  In  both  cases  the  wall  in  the  axial 
section  is  corrugated. 

In  Figure  3  the  corrugated  configuration  of  the 
wall  in  the  axial  section  is  obtained  by  a  helically 
wound  groove  7  produced  during  the  moulding  of 
the  rubber  tube  section. 

In  Figure  4  the  circumferential  grooves  8  are 
also  produced  during  the  moulding  of  the  tube 
section. 

The  elements  according  to  Figures  3  and  4  as 
well  as  those  according  to  Figures  1  and  2  are 
very  suitable  in  cushioning  devices  for  seats,  pro- 
vided they  are  used  in  the  required  number. 

In  Figures  5  and  6  cushioning  elements  are 
shown  which  may  be  used  e.  g.  in  arms  of  chairs. 

In  the  cross  section  the  element  according  to 
Figure  5  has  two  oppositely  located  corrugated 
walls  9  and  10,  each  having  one  groove. 

In  Fig.  6  the  corresponding  walls  have  a  plu- 
rality of  corrugations  1 1.  The  carrying  and  sup- 
porting surfaces  are  denoted  by  12  and  13. 

In  Fig.  7  a  cushioning  wall  is  shown  having  a 
plurality  of  rubber  cells  14  each  with  two  cor- 
rugated oppositely  located  walls  in  which  the  ad- 
jacent cells  have  common  intermediate  walls. 

In  Figs.  8  and  9  the  same  main  idea  is  realised, 
however,  the  oppositely  located  corrugated  cell 
walls  <5  and  16  are  corrugated  otherwise. 

In  Fig.  10  the  cells  17  have  an  oval  cross  sec- 
tion. 

In  Fig.  11  it  is  shown  that  the  axes  of  the  cross 
sections  of  two  adjacent  cells  18  and  19  are  per- 
pendicular to  one  another.  This  principle  may 
be  applied  to  more  than  two  cells. 

In  Fig.  12  the  rubber  wall  20  is  meandershaped; 
this  wall  confines  only  partially  enclosed  interior 
spaces  21.  The  corrugated  configuration  is  also 
present  here.  A  lower  layer,  e.  g.  of  wood,  is 
denoted  by  22  and  an  upper  layer,  e.  g.  a  cingle, 
by  23.  to  which  layers  the  rubber  wall  is  attached, 
preferably  in  a  removable  manner  to  the  cingle. 

The  cushioning  elements  in  which  the  axial  or 
the  cross  section  shows  corrugated  walls  may, 
according  to  the  invention,  be  stiffened  by  thick- 
ening the  material  at  the  plane  of  the  tops  of  the 
corrugations.  The  bending  through  is  thereby 
somewhat  counteracted.  In  the  drawing  this  has 
not  been  shown. 

If  for  the  cushioning  element  it  is  started  from 
an  originally  substantially  flat  strip  of  rubber, 
then  this  strip  according  to  the  invention  may 
have  a  centrally  depressed  curved  portion  which, 
after  the  strip  is  bent  into  the  operative  position 
corresponding  to  a  tubular  shape  with  interrup- 
tion between  the  longitudinal  edges  of  the  strip, 
has  become  more  or  less  flat  or  plane  and  then 
constitutes  a  satisfactory  seat,  e.  g.  for  cingles, 
which  may  be  attached  thereto  by  means  of  press- 
button  closures  or  otherwise.  The  longitudinal 
edges  of  the  strip  in  tubular  form  may  be  clamped 
e.  g.  between  spacing  slats.  The  mutual  distance 
of  the  cushioning  elements  msy  be  chosen  such 
that  in  the  case  of  the  deepest  bending  through 
or  denting  the  places  of  maximum  lateral  de- 
-0  flection  engage  one  another. 
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The  breathing  apparatus  used  heretofore  at 
high  altitudes  and  generally  where  air  is  rarefied 
are  not  very  rational  because  they  do  not  allow 
a  sufficient  increase  in  the  breathing  mixture, 
and  because  not  all  the  whole  amount  of  oxygen  ~> 
supplied  is  utilized  for  breathing. 

Recently  Boothby  and  Lovelace  (see  the  review 
"Aviation  Medicine"  No.  9  of  the  year  1938,  page 
172)  have  described  a  type  of  breathing  mask, 
answering  rather  well  to  its  object,  but  having  10 
yet  the  drawback  of  allowing  the  respiration  of  a 
part  of  the  expired  air,  which  should  be  useful  to 
increase  the  resistance  to  "anoxaemia". 

As  one  of  the  applicants  has  shown  iR.  Mar- 
garia  in  Giornale  di  Medicina  Aeronautica  1939-  }? 
2)  it  has  been  finally  established  that  such  a 
practice  instead  of  being  an  advantage  is  useless 
and  altogether  harmful. 

The  object  of  the  present  invention  is  an  ap- 
paratus for  supplying  oxygen  for  breathing  in  20 
rarefied  air,  according  to  which  the  supply  of 
this  gas  to  the  lungs  is  adjusted  so  as  to  obtain 
the  best  possible  utilization  of  the  oxygen  sup- 
plied. 

The  apparatus  is  characterized  by  means  sup-  25 
plying  first  directly  to  the  alveoli  of  lungs  an 
amount  of  gas  O2  pure,  which  in  said  alveoli  is 
mixed  with  already  enriched  air,  driven  out  of 
the  said  alveoli  to  occupy  the  respiratory  chan- 
nels during  each  expiration  for  returning  during  30 
the  subsequent  inspiration  in  said  alveoli  and  by 
means  which  subsequently  supply  the  atmospheric 
air  poor  in  oxygen  to  the  respiratory  channels, 
driving  it  out  in  the  atmospheric  air  during  the 
subsequent  expiration.  :!•"> 

This  apparatus  allows  to  supply  to  the  lungs 
first  a  suitable  amount  of  pure  oxygen  and  subse- 
quently, the  outer  atmospheric  air  poor  in  oxy- 
gen: thus  the  oxygen  enters  entirely  in  the  alveoli 
of  the  lungs,  where  it  mixes  with  the  inspired 
surplus  of  air,  whilst  in  the  respiratory  channels, 
where  no  gaseous  exchanges  with  the  blood  take 
place  there  is  only  the  outer  atmospheric  air,  poor 
in  oxygen. 

During  the  subsequent  expiration  this  poor  air 
of  the  respiratory  channels  is  immediately  driven 
out  and  at  the  end  of  the  expiration  there  will 
remain  in  said  channels  the  rich  air  formerly 
contained  in  the  alveoli  so  that  this  air,  in  the  50 
subsequent  inspiration,  will  be  again  drawn  into 
the  alveoli  and  will  therefore  be  utilized. 

The  calculations  of  the  amount  of  oxygen  to 
be  supplied,  may  therefore  be  based  on  the  al- 
veolar ventilation,  instead  of  being  based  on  the  55 


40 


45 


whole  lung  ventilation  so  that  there  is  a  great 
saving  in  the  supplied  oxygen. 

The  invention  is  illustrated  in  a  practical  em- 
bodiment thereof  in  Pig.  1  of  the  accompany- 
ing drawing,  while  Fig.  2  shows  a  diagram  per- 
mitting the  supplying  regulation,  in  relation  to 
the  different  altitude  conditions,  and  conse- 
quently of  air  rarefaction. 

The  apparatus  consists  in  two  parts:  one  A  of 
a  reduced  capacity,  has  preferably  the  form  of  a 
cylinder,  closed  at  the  top  and  open  at  the  bot- 
tom base  and  is  formed  with  rigid  materials,  for 
instance  with  metal,  ebonite,  synthetic  resins  or 
the  like:  it  is  divided  by  a  diaphragm  C  into  two 
superposed  chambers  A' — A".  The  diaphragm 
C  presents  a  valve  M  controlling  the  passage  be- 
tween the  two  chambers  A'  and  A"  as  will  be 
disclosed  hereinafter. 

On  the  lower  chamber  A",  open  at  the  bot- 
tom, is  fitted,  perfectly  tight,  a  bag  B,  preferably 
in  rubber,  whilst  chamber  A'  is  connected  by  pipes 
D,  E  which  enter  into  tubes  F,  G  of  a  rubber 
nose-cover  H,  provided  with  fixture  straps  I, 
said  cover  fitting  onto  the  nose  of  the  operator  so 
that  the  supply  of  the  gases  for  breathing  is 
provided  solely  through  the  nose  cavities.  The 
mouth  remains  entirely  free,  so  that  the  pilot 
or  the  airplane  passenger  may  talk,  eat,  vomit, 
without  requiring  any  removal  of  the  mask  and 
without  any  interruption  in  the  supply  of  the 
oxygen. 

The  chamber  A'  of  member  A  communicates 
by  means  of  an  inhalation  check-valve  M,  with 
chamber  A"  and  therefore  with  bag  B,  there  be- 
ing thus  two  chambers  of  a  very  different  volume 
capacity,  since  normally  the  volume  capacity  of 
the  bag  is  about  1 V2  liters. 

Pure  oxygen  flows  constantly  in  said  capacity 
formed  by  bag  B  and  by  chamber  A"  from  a 
tube  N  traversing  the  wall  of  A"  out  of  a  bottle, — 
(not  represented  in  the  drawing) — provided  with 
a  pressure  reducing  valve  and  with  a  flux-meter 
(also  not  shown  in  the  drawing) . 

On  the  side-wall  of  chamber  A"  is  provided 
an  inhalation  valve  O  allowing  outside  air  to 
enter  the  bag  B,  but  preventing  the  oxygen  con- 
tained in  said  bag  from  leaking  out. 

When  the  user  commences  an  air  inspiration, 
first  only  valve  M  opens,  and  the  oxygen  con- 
tained in  the  bag  B  flows  into  the  lungs;  only  in 
a  second  period  of  time,  it  can  overcome  the 
resistance  of  valve  O  which  opens  and  outside 
atmospheric  air,  poor  in  oxygen,  is  drawn  in. 
Valve  L  will  naturally  remain  closed. 

In  this  manner  the  oxygen  collecting  in  bag  B 
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enters  directly  in  the  lungs  alveoli  and  will  be 
entirely  utilized,  being  mixed  only  at  the  end  of 
the  inspiration  and  only  partially  with  the  rare- 
fled  air,  so  that  a  smaller  oxygen  quantity  can  be 
supplied  than  in  the  case  that  the  mixing  would  6 
be  formerly  effected  and  utilized  for  breathing; 
effectively  oxygen  enters  in  all  alveoli  and  respira- 
tory channels  are  only  occupied  by  the  very  poor 
atmospheric  air. 

In  exhaling,  the  air  passes  from  the  nostrils  j0 
to  tubes  F  G  D  E  into  chamber  A.  Valve  M 
closes  and  valve  L  opens,  and  out  of  said  valve  L 
flows  the  whole  air  occupying  the  respiratory 
channels,  while  the  enriched  air  which  flows  out 
of  the  lungs  occupies  the  respiratory  channels.  15 
In  the  subsequent  inspiration  this  formerly  en- 
riched air,  returns  to  the  lungs  with  a  fresh 
quantity  of  oxygen,  so  that  a  new  utilization 
takes  place. 

Valves  L,  M,  O  are  formed  with  rubber  or  mica  20 
membranes  and  may  have  any  suitable  struc- 
ture. 

In  order  to  better  show  the  advantages  of  the 
present  invention,  in  Fig.  2  a  diagram  is  given 
showing  the  amount  (in  liters,  at  0°  Cent,  tern-  25 
perature  and  760  m/m  mercury  pressure)  of 
oxygen  to  be  supplied,  in  relation  to  the  altitude 
in  kilometers  above  the  level  of  the  sea,  which 
is  the  most  important  application  for  the  living 
in  aeroplanes  flying  at  high  altitude;  similar  con-  30 
siderations  could  naturally  be  made  for  air  rare- 
field  for  others  whatever  causes. 

The  amount  of  oxygen  supply  to  maintain  a 
high  partial  pressure  of  oxygen  in  the  alveoli, 
namely  a  pressure  equal  to  that  obtaining  at  sea  35 
level — varies  of  course  with  the  ventilation  of  the 
lungs  (or  of  the  alveoli).  It  is  well  known  that 
the  latter  varies  in  linear  proportion  with  indi- 
vidual metabolism,  at  least  up  to  values  of  the 
same  which  are  not  excessive  and  that  each  liter  40 
of  expired  air  corresponds  to  an  energy  consump- 
tion of  about  0.25  calories.  (See  R.  Margaria 
Transactions  of  the  Reale  Accademia  dei  Lincei 
Series  VI  Vol.  VII  part  V  1938  at  page  359). 

A  man  resting  in  a  chair,  consumes  1  calory  45 
per  minute;  when  he  moves  now  and  then  the 
arms  or  the  legs  as  a  pilot  does  in  usual  prac- 
tice, the  metabolism  or  energy  consumption  does 
not  exceed  two  calories  per  minute.  The  lungs 
ventilation,  viz.  the  amount  of  air  inhaled  and  50 
exhaled  every  minute,  for  the  case  considered 
of  an  energetic  consumption  of  two  calories  per 
minute,  will  be  8  liters,  as  every  0.25  calories 
consumed  correspond  to  1  liter  of  exhaled  air. 


Supposing  the  frequency  of  respiration,  namely 
the  number  of  inspirations  per  minute,  to  be  15, 
the  depth  of  respiration  will  amount  to  533  cubic 
centimeters  and,  supposing  the  clearance  vol- 
ume for  respiration  to  be  150  cubic  centimeters 
the  alveolar  respiration  will  amount  to  5.75  liters, 
as  obtained  by  subtracting  said  clearance  volume 
from  the  breathing  depth  and  then  by  multiply- 
ing the  result  by  the  breathing  frequency. 

The  amount  of  oxygen  to  be  supplied  in  order 
that,  in  addition  with  air,  it  should  provide  such 
a  dose  as  would  maintain  the  partial  pressure 
of  oxygen  as  obtained  at  sea-level,  is  shown, 
for  the  case  in  consideration,  in  the  diagram 
Fig.  2. 

Said  diagram  has  been  plotted,  taking  into 
consideration  the  increase  in  volume  of  the  gas 
due  to  the  decrease  of  atmospheric  pressure  and 
considering  also  that  said  gas  within  the  lungs 
is  at  37°  Cent,  and  saturated  with  water  vapour, 
wherein  the  partial  pressure  is  47  mm  mercury 
column. 

It  is  apparent  that  with  the  breathing  appara- 
tus specified  above,  both  pilot  and  passengers 
of  a  civil  aircraft,  on  using  only  1.3  liters  of  oxy- 
gen per  minute,  can  fly  up  to  10.000  meters  alti- 
tude, remaining  exactly  in  the  same  condition, 
concerning  respiration  exchanges,  as  if  they  were 
at  sea-level.  If  on  the  contrary  the  calculation 
should  be  based  on  lung  ventilation  (8  liters 
instead  of  5.75  in  the  above  case)  the  amount 
cf  oxygen  required  in  the  same  conditions  would 
rise  to  1.7  liters. 

As  mentioned  above,  the  apparatus  specified 
is  shown  merely  as  an  example  of  embodiment 
of  the  invention.  It  may  be  varied  in  dimen- 
sions, in  the  shape  of  its  various  parts,  provided 
it  should  achieve  the  method  for  supplying  oxy- 
gen as  claimed  in  the  present  invention. 

So,  for  instance,  pipe  N  supplying  oxygen, 
might  be  extended  further  downward — towards 
the  bottom  of  bag  B;  the  expiration  valve  L, 
instead  of  being  placed  sideways,  might  be  placed 
in  front  of  chamber  A'  etc.  Also  the  apparatus 
might  be  provided,  with  some  accessory,  as  for 
instance  a  corrugated  pipe  to  be  inserted  between 
part  A  carrying  the  valves  and  the  nose  attach- 
ment I  or  any  other  suitable  point  >  thus  allowing 
the  pilot  more  freedom  in  the  movements.  Also 
the  straps  for  holding  the  nose-cover  applied  to 
the  face  might  be  of  any  proper  shape. 
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invention  relates  to  improvements  in  tools 
liselling  out  grooves  or  channels  in  the  sur- 
fac  jf  hard  layers  say  of  wood  or  especially  of 
brickwork,  these  grooves  or  channels  being  des- 
tined to  receive  conduits  for  electric  current,  gas,  .-, 
water  or  the  like  and  has  for  its  object  the  provi- 
sion of  a  tool,  enabling  a  more  expeditious  and 
simpler  production  of  such  grooves  or  channels 
by  simultaneously  cutting  out  both  longitudinal 
side  walls  of  such  grooves  or  channels.  10 

A  further  object  of  the  invention  is  to  provide 
a  tool  adapted  to  produce  grooves  or  channels 
with  different  inner  width,  using  the  same  con- 
stituent parts  of  such  a  tool. 

Heretofore  chiselling  out  of  such  grooves  has  .  "> 
been  done  with  a  chisel  of  usual  length  of  its 
cutting  edge  along  two  parallel  marking  lines  by 
repeated  and  successive  putting  of  the  chisel  with 
its  cutting  edge  on  the  marking  line,  driving  it  in 
and  removing  it  out  of  the  brickwork,  the  chisel-  20 
ling  out  being  done  first  along  one  marking  line 
and  thereafter  along  the  other  line  whereas  the 
tool  of  the  invention  enables  simultaneous  cut- 
ting along  two  parallel  lines. 

The  tool  according  to  the  present  invention  23 
consists  in  essence  of  a  head  provided  with  a 
handle  and  adapted  to  receive  the  blows  of  an 
iron  or  a  wooden  hand  hammer,  this  head  being 
provided  with  a  pair  of  jaws  in  the  shape  of 
chisels  or  knives  the  cutting  edges  of  which  are  30 
parallel  to  and  distant  from  each  other. 

The  cutting  edges  of  these  chisels  or  knives  are 
preferably  essentially  longer  than  those  of  chisels 
usually  employed  for  work  of  this  kind. 

In  the  preferred  embodiment  of  the  invention  .;•") 
the  chisels  or  knives  are  removably  fixed  unto  the 
head  and  thereby  may  be  substituted  by  another 
pair  of  chisels  which  have  different  shape  and 
dimension.   Furthermore  each  chisel  of  a  pair 
thereof  is  interchangeable  for  the  other  similarly  40 
shaped  chisel  or  for  a  chisel  of  another  shape 
or  dimension.   By  such  an  arrangement  it  is 
feasible  to  produce  grooves  or  channels  of  differ- 
ent breadth  not  only  by  means  of  the  same  head 
by  using  pairs  of  chisels  of  different  shape  or  by  *5 
exchanging  one  chisel  of  spacial  shape  for  the 
other  of  the  same  special  shape,  but  also  by  using 
pairs  of  similarly  or  differently  shaped  chisels  in 
combination  with  heads  of  varied  dimensions. 

In  most  cases  it  is  sufficient  to  provide  for  the  50 
preferred  embodiment  of  a  tool  in  which  the 
chisels  have  their  cutting  edges  somewhat  distant 
from  the  middle  plane  of  such  part  of  the  chisel 
which  serves  to  connect  it  to  the  head.  In  this 
case  when  turning  one  or  both  of  the  chisels  for  55 


180°  it  is  possible  to  obtain  besides  the  normal 
position  one  or  two  additional  positions  of  the 
chisels  in  which  the  distance  between  the  parallel 
cutting  edges  is  longer  or  smaller.  Such  a  tool 
enables  chiselling  out  of  grooves  of  three  different 
widths  with  the  same  head  and  with  a  pair  of 
.similarly  shaped  chisels. 

The  preferred  shape  of  the  chisels  in  which 
this  latter  has  very  long  cutting  edges  enables  to 
carry  out  chiselling  out  in  the  manner  of  a  drawn 
cut  by  placing  the  cutting  edges  somewhat 
obliquely  to  the  wall  surface  and  displacing  the 
tool  in  longitudinal  direction  simultaneously  ap- 
plying blows  unto  the  head.  In  this  manner,  on 
the  one  hand,  those  parts  of  the  chisel  which 
have  already  entered  the  wall  surface  furnish  a 
guide  to  the  progressive  movement  of  the  tool 
and,  on  the  other  hand,  a  complete  removal  and 
a  renewed  putting  of  the  chisels  for  applying 
blows  is  rendered  unnecessary. 

In  the  drawing  one  embodiment  of  the  tool 
according  to  the  invention  is  illustrated,  Fig.  1 
being  a  view,  Fig.  2  a  section  on  the  line  A — B 
of  Fig.  1;  Fig.  3  is  an  illustration  of  a  chisel  re- 
moved from  the  head. 

The  tool  consists  of  a  head  I  of  an  essentially 
parallelopipedic  shape  with  a  curved  upper  blow 
surface  2  and  a  handle  3.  Unto  the  undercut 
side  faces  4,  5  of  the  head  apply  the  backs  or 
clamping  parts  6  of  chisels  or  knives  7,  8,  which 
are  fixed  thereon  by  screw-bolts  9.  The  chisels 
or  knives  are  provided  either  with  an  eye  or 
with  a  slot  10  through  which  passes  the  screw 
bolt  9  having  a  screw  nut  12.  The  provision  of 
a  slot  has  the  advantage  in  confront  of  an  eye 
to  facilitate  applying  the  chisels  unto  the  head  I . 

The  chisels  have  preferably  the  contour  of  a 
rectangle  (Fig.  3)  and  show  an  enlarged  back  or 
clamping  part  6  and  a  tapering  extension  thereof 
or  stem  ending  in  the  cutting  edge  13.  This  cut- 
ting edge  is  excentrically  disposed  to  i.  e.  some- 
what distant  from  and  parallel  to  the  longitudinal 
plane  of  symmetry  C — D  of  the  clamping  part 
as  illustrated  in  Fig.  2  in  dotted  lines.  When 
turning  one  or  both  of  the  chisels  on  the  axis  of 
symmetry  and  fixing  it  respectively  them  to  the 
head,  their  cutting  edges  furnish  three  different 
distances  a,  b,  c  between  them  so  that  with  one 
and  the  same  tool  of  this  kind  grooves  or  chan- 
nels of  three  different  breadths  may  be  made. 

The  tool  is  held  by  its  handle  and  placed  unto 
the  wall  or  layer  to  be  chiselled  out  in  such  a 
manner  that  its  cutting  edges  are  somewhat 
oblique  to  the  wall  surface.  In  this  position  the 
tool  is  intermittently  drawn  longitudinally  along 
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a  marking  line  on  the  wall  simultaneously  apply- 
ing blows  unto  the  head  by  means  of  a  hand 
hammer. 

Those  parts  of  the  chisels  which  have  entered 
the  wall  furnish  a  guide  and  thereby  facilitate 
the  drawing  of  the  tool  along  the  marking  lines 
and  cut  out  both  side  walls  of  the  groove. 


If  desired  one  of  the  chisels  may  have  a  some- 
what minor  dimension  in  height  of  its  stem  in 
order  to  reduce  the  depth  of  the  cut  which  it 
produces. 

OTTMAR  SCHILLING. 
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The  present  invention  relates  to  new  and  use- 
ful improvements  in  non-skid  chains  and  it  per- 
tains more  particularly  to  an  improved  con- 
formation of  the  so-called  floating  swivel  rings 
of  such  non-skid  chains.  Floating  swivel  rings, 
also  called  "gripper  rings,"  are  usually  provided 
on  those  links  of  a  non-skid  chain  which  are  dis- 
posed on  the  tread  surface  of  a  tire  and  thus  are 
in  contact  with  the  road. 

It  is  an  object  of  the  present  invention  to  pro- 
vide a  new  type  of  floating  swivel  rings  which 
will  efficiently  protect  the  links  of  the  non-skid 
chain  from  being  too  quickly  worn  out  in  use. 
will  highly  improve  the  gripping  power  of  a  non- 
skid  chain  mounted  on  a  tire  of  a  vehicle  wheel, 
and  also  will  effectively  prevent  the  chain  links 
from  being  covered  with  ice  in  which  event  their 
gripping  effect  would  be  practically  annulled. 

A  further  object  of  this  invention  is  to  provide 
a  new  type  of  floating  swivel  rings  which  will 
not  be  deformed  by  the  high  pressure  and  re- 
action forces  to  which  they  are  subject  in  service. 
The  swivel  rings  according  to  this  invention  are 
not  easily  deformed,  so  that  they  are  capable  un- 
der all  circumstances  of  freely  turning  and  axi- 
ally  moving  on  their  respective  chain  links. 

Still  another  object  of  this  invention  is  to  pro- 
vide circular  swivel  nngs  having  in  a  section 
taken  through  their  axis  of  symmetry  a  shape 
elongated  in  a  direction  perpendicular  to  such 
axis,  the  body  of  said  rings  having  thus  an  ovoid 
or  elliptical  or  generally  elongated  cross  sectional 
shape.  As  it  will  be  seen  from  the  following, 
such  elongated  conformation  of  the  floating  swiv- 
el rings  will  highly  improve  their  resistance  both 
to  wear  and  to  bending  forces. 

These  and  other  objects  of  the  invention  will 
more  fully  appear  from  the  following  description 
of  two  preferred  embodiments  of  same  taken 
with  reference  to  the  accompanying  drawing  in 
which — 

Fig.  1  represents  a  portion  of  a  non-skid  chain 
having  on  its  left  hand  portion  floating  rings  of 
a  hereunto  known  type  and  on  its  right  hand 
portion  floating  swivel  rings  made  in  accordance 
with  the  present  invention. 

Fig.  2  is  an  enlarged  axial  cross  section  of  a 
floating  swivel  ring  of  a  known  type. 

Fig.  3  is  an  enlarged  axial  cross  section  of  a 
floating  swivel  ring  according  to  one  embodi- 
ment of  this  invention. 

Fig.  4  is  a  similar  cross  section  of  a  floating 
swivel  ring  according  to  another  embodiment  of 
this  invention. 

Fig.  5  represents  in  perspective  view  a  non-skid 


chain  provided  with  floating  swivel  rings  accord- 
ing to  this  invention  and  mounted  on  a  vehicle 
wheel. 

Referring  more  particularly  to  Fig.  1  of  the 

5  drawing  the  links  of  a  tread  portion  of  a  non- 
skid  chain  are  denoted  by  the  reference  mark  I, 
the  floating  swivel  rings  of  a  known  type  are 
designed  by  reference  mark  2,  whilst  the  floating 
swivel  rings  made  in  accordance  with  one  em- 

MJ  bodiment  of  this  invention  bear  the  reference 
mark  3.  The  links  of  the  non-skid  chain  may  be 
somewhat  twisted  in  the  usual  way  what  has  not 
been  represented  on  Fig.  1.  However  Fig.  5 
partly  shows  such  provision. 

1  •"»  The  floating  swivel  rings  according  to  this  in- 
vention owing  to  the  high  stresses  to  which  they 
are  exposed,  may  be  made — so  as  it  is  with  the 
usual  swivel  rings — either  from  a  special  natu- 
rally hard  steel  or  from  a  ductile  material  sub- 

20  sequently  to  be  hardened  on  its  surface  in  any 
known  manner. 

As  illustrated  by  Fig.  2,  the  known  swivel  rings 
have  their  axial  cross  section  of  a  true  circular 
shape.    In  Figure  2  there  is  represented  a  float- 

-  ing  swivel  ring  made  either  by  bending  from  a 
ductile  iron  wire  or  by  forging,  swaging  or  stamp- 
ing out  from  any  suitable  material  having  been 
subsequently  treated  by  any  known  superficial 
hardening  operation.    The  inner  core  of  the  ring 

•a  body  which  has  preserved  its  toughness  is  de- 
noted by  the  reference  mark  4,  while  the  outer 
hardened  layer  by  the  reference  mark  5.  As  rep- 
resented, the  hardened  layer  5  of  a  known  swivel 
ring  2  has  a  uniform  thickness  all  around  its 

.  5  core  4,  said  latter  still  having  a  substantial  cross- 
sectional  area  for  the  purpose  of  preventing  a 
cracking  of  the  swivel  ring  under  the  forces,  li- 
able to  act  under  operation.  It  must  be  appreci- 
ated that  the  thickness  of  the  hardening  layer 

10  5  can  be  but  a  limited  one  if  the  cross-sectional 
area  of  the  inner  tough  core  4  is  not  to  be  re- 
duced below  a  necessary  minimum. 

It  has  been  found  that  most  exposed  to  wear 
is  the  outer  peripheral  surface  of  a  swivel  ring. 

45  Thereby  it  occurred  that  with  the  known  swivel 
rings  of  circular  cross-section  the  hardened  layer 
5,  on  the  outer  portion  of  the  ring,  was  not  suf- 
ficient to  withstand  the  strong  wearing  action 
exerted  by  the  road. 

50  Therefore  a  floating  swivel  ring  according  to 
this  invention  is  formed  in  an  expedite  way  so 
as  to  be  of  ovoid  or  elliptical  or  generally  elon- 
gated cross  section  provided  at  least  with  an 
outwardly  projecting  tapering  part  extending 

55  around  the  outer  circular  periphery  of  the  float- 
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ing  ring.  Such  is  the  case  if  the  axial  cross 
section  of  the  circular  ring  body  represents  an 
outwardly  tapering  ovoid  shape. 

In  Fig.  3  of  the  drawing  a  swivel  ring  accord- 
ing to  this  invention  is  represented  having  in 
axial  cross  section  such  an  outwardly  tapering 
ovoid  shape.  Owing  to  the  core  being  elongated 
in  an  outward  direction,  such  ring,  when  sub- 
jected to  a  hardening  treatment,  has  its  outer 
peripheral  extremity  and  its  tapering  portion 
more  deeply  hardened  and  hence  more  resistant 
to  v/ear  than  the  lateral  and  inner  parts  of  such 
ring.  The  thicker  hardened  layer  6  formed  on 
the  outer  surface  of  the  ring  3  may  be  clearly 
seen  in  Fig.  3. 

Furthermore  it  should  be  appreciated  that  a 
swivel-ring  of  elongated  cross  section  has  a  high- 
er moment  of  resistance  to  bending  forces  act- 
ing from  the  outside  towards  the  axis  of  such 
ring  and  tending  to  bend  it  or  to  flatten  out  its 
circular  shape. 

Thereby  it  may  be  seen  that  the  elongated 
cross  sectional  shape  of  the  swivel  ring  accord- 
ing to  this  invention  provides  both  for  its  in- 
creased resistance  to  bending  forces  and  to  wear- 
ing action. 

It  has  been  found  with  the  known  swivel  rings 
of  circular  cross  sectional  shape  that  their  hard- 
ened layer  5  has  been  worn  out  on  its  outer  side 
after  a  relatively  short  period  of  service.  There- 
by such  rings  have  been  exposed  to  an  increased 
wearing  effect  and  to  an  increased  danger  of 
being  deformed  to  such  an  extent  as  to  be 
jammed  on  their  respective  chain  links.  Such 
rings  are  no  more  capable  of  rotating  and  mov- 
ing axially  on  their  links  wherefore  they  are 
going  to  be  worn  out  not  uniformly  on  their 
entire  circular  periphery  but  only  at  one  part 
thereof.  They  are  soon  worn  out  to  such  an  ex- 
tent that  they  are  easily  broken  away  and  lost, 
exposing  thus  the  links  of  the  non-skid  chain  to 
excessive  wear.  Moreover,  if  the  swivel  rings  are 
jammed  on  their  chain  links,  they  are  no  more 
capable  of  preventing  the  accumulation  of  ice  on 
such  latter.  Thereby  the  non-skid  chain  would 
lose  its  gripping  power. 

In  the  embodiment  represented  on  Fig.  4  the 
floating  swivel  ring  has  an  elliptical  shape  in 
axial  cross  section.  During  the  hardening  oper- 
ation a  hardened  layer  5  is  formed  having  a 
greater  thickness  both  on  the  outer  and  on  the 
inner  side  i.  e.  in  those  portions  6  and  7  of  the 
ring  which  are  nearest  to  and  mostly  remote  from 
the  axis  of  symmetry  of  the  swivel  ring.  In  this 
last  mentioned  embodiment  of  the  invention  the 
swivel  ring  is  particularly  well  protected  against 
wear  both  by  its  contact  with  the  road  and  with 
its  chain  link. 

As  it  has  been  explained  above,  the  ovoid  or 
elliptical  cross-sectional  shape  of  a  swivel  ring 
provides  for  its  having  a  higher  moment  of  re- 
sistance than  if  being  made  of  circular  cross  sec- 
tion.  Therefore  merely  by  this  provision  it  has 


been  possible  substantially  to  reduce  the  danger 
of  such  rings  going  to  be  deformed  and  jammed 
on  their  chain  links.  The  high  wear-resisting 
properties  of  the  floating  swivel  rings  according 
5  to  this  invention  owing  to  the  provision  of  an  in- 
creased thickness  of  the  hardened  layer  in  those 
parts  of  the  rings  which  are  mostly  exposed  to 
wear  have  been  explained  above  in  detail.  Fur- 
thermore it  has  been  found  that  floating  rings  of 

10  ovoid  and  elliptical  cross  section  will  provide  for 
a  substantially  increased  gripping  power  of  the 
non-skid  chain  on  the  ground.  Finally  the  life 
of  swivel  rings  having  such  cross  section  is  con- 
siderably lengthened  and  thereby  also  the  dura- 

15  bility  of  the  entire  non-skid  chain  is  substantial- 
ly increased. 

All  of  the  above  mentioned  important  advan- 
tages of  the  floating  swivel  rings  according  to  this 
invention  are  obtained  merely  by  forming  the 

20  body  of  such  rings  in  an  elongated  (ovoid  or  el- 
liptical) axial  cross-sectional  shape.  Further- 
more it  should  be  appreciated  that  the  forming  of 
a  thicker  hardened  layer  on  those  parts  of  such 
rings  which  are  exposed  to  greater  wear  does  not 

25  require  more  time  than  the  forming  of  the  here- 
tofore usual  hardened  layer  of  uniform  thick- 
ness around  the  body  of  the  known  swivel  rings 
'Fig.  2).  On  the  contrary,  a  hardening  opera- 
tion carried  out  on  swivel  rings  according  to  this 

30  invention  has  an  equal  duration  as  that  one  car- 
ried out  on  swivel  rings  of  the  known  type  and  it 
results  in  the  inner  core  4  being  formed  of  sub- 
stantially equal  magnitude  as  with  the  known 
swivel  rings.    The  thickness  of  the  hardened  lay- 

33  er  obtained  according  to  this  invention  on  the 
less  exposed  parts  of  the  ring  body,  is  the  same 
as  that  one  of  the  hardened  layer  formed  on  the 
known  swivel  rings  of  circular  cross  section. 
Though  only  two  forms  of  floating  swivel  rings 

40  according  to  this  invention  and  only  cne  form  of 
a  non-skid  chain  provided  with  such  floating 
rings  have  been  represented,  it  has  to  be  under- 
stood that  various  changes  in  the  form,  propor- 
tions, size  and  minor  details  of  the  structure  of 

45  the  floating  rings  and  of  the  chain  may  be  made 
without  departing  from  the  spirit  or  sacrificing 
any  of  the  advantages  of  the  invention. 

From  the  foregoing  it  will  be  seen  that  the  pres- 
ent invention  provides  a  floating  swivel  ring  in 

50  which  the  outer  portion  is  (or  in  which  the  outer 
and  inner  portions  are)  particularly  well  pro- 
tected against  wear  and  wherein  such  ring  is 
highly  resistant  to  bending  forces.  Thereby  the 
swivel  rings  according  to  this  invention  may  free- 

55  ly  rotate  and  be  axially  moved  on  their  respec- 
tive links,  so  as  efficiently  to  protect  them  against 
the  accumulation  of  ice  and  an  excessive  wear  in 
use,  while  at  the  same  time  highly  improving  the 
gripping  power  of  a  non-skid  chain.   At  the  same 

60  time  the  swivel  rings  according  to  this  invention 
are  simple  and  cheap  to  manufacture. 
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This  invention  relates  to  an  arrangement  for  respectively.   These  electrodes  are  spaced  from 

producing  niters.  each  other  a  distance  of  about  3  mm.   The  elec- 

To  produce  surface  filters  and  ultra-filters  trode  3  may,  for  instance,  be  impressed  with  a 

which  have  the  properties  of  an  ideal  filter  it  is  voltage  of  —40  Volts  and  the  electrode  4  with  a 

known  in  the  art  to  burn  in  a  foil  with  the  aid  of  5  voltage  of   —20,000  Volts.    Hydrogen  of  10~2 

ion  rays  perforations  of  constant  magnitude  and  vacuum  is,  for  instance,  supplied  to  the  tube.  The 

form  and  in  a  desired  spaced  relation  from  one  arc  gas  discharge  resulting  therefrom  may,  for 

another.  instance,  burn  at  a  potential  of  40  Volts.    In  this 

The  object  of  the  present  invention  is  to  provide  known  arrangement  an  ion  emitting  source  is 
an  arrangement,  whereby  the  greatest  possible  10  provided  by  means  of  which  a  plurality  of  fine 
number  of  very  fine  perforations  are  burnt  in  a  ion  rays  corresponding  to  the  number  of  perfora- 
filter  film  so  as  to  reduce  the  filter  resistance  (re-  tions  5  and  6  is  produced.  The  ion  rays  leave 
sistance  to  flow) .  This  may  be  accomplished  ac-  the  ion  emitting  source  at  a  very  uniform  electron 
cording  to  the  invention  by  the  fact  that  the  speed  under  a  sufficiently  large  angle,  7,  8,  9 
cross-section  through  which  pass  the  ion  rays  is-  15  denote  an  electrostatic  short  focus  multiple  lens 
suing  from  the  ion  emitting  source  is  projected  by  which  serves  to  project  the  numerous  cross-sec- 
means  of  an  electrostatic  multiple  lens  on  the  foil  tions  for  the  passage  of  the  ion  rays  on  a  foil  14 
to  be  perforated.  To  this  end,  a  short  focus  mul-  arranged  directly  behind  the  multiple  lens.  To 
tiple  lens  is  preferably  employed  in  front  of  the  this  end,  the  foil  14  is  stretched  on  a  carrier  13. 
foil.  By  providing  the  electrostatic  multiple  lens  20  The  three  electrodes  of  the  multiple  lens  are  each 
with  a  plurality  of  accurately  aligned  perfora-  provided  with  a  plurality  of  perforations  10,  II 
tions,  it  is  also  possible  to  burn  when  producing  and  12.  In  this  manner  a  number  of  elements 
filters  a  corresponding  plurality  of  perforations  of  the  multiple  lens  are  obtained  corresponding 
in  the  foil.  In  carrying  the  invention  into  prac-  to  the  number  of  the  perforations.  The  central 
tice  a  multiple  lens  is  preferably  employed  con-  25  electrode  7  is,  for  instance,  impressed  with  a 
sisting  of  two  electrodes  impressed  with  a  high  potential  of  —5,000  volts,  whereas  the  other  two 
negative  potential  and  provided  with  a  plurality  electrodes  8  and  9  with  a  potential  of  —20.000 
of  perforations  and  of  an  electrode  interposed  be-  volts. 

tween  these  two  electrodes  and  impressed  with  a  In  Fig.  2  is  shown  a  top  view  of  a  portion  of  the 

lower  negative  potential  and  also  provided  with  30  foil  film  14  provided  with  perforations  obtained 

perforations.  by  the  burning  process.    17,  18,  19  and  20  denote 

Since  the  distance  between  the  individual  ele-  fields  of  filter  perforations,  each  produced  by  one 
ments  of  the  multiple  lens  is  relatively  great,  per-  element  of  the  multiple  lens.  A  perforation  in 
forations  are  obtained  in  the  foil  during  the  burn-  such  a  field  corresponds  to  the  projection  of  each 
ing  operation  between  which  there  may  be  rela-  35  perforation  in  the  electrodes  3  and  4  of  the  elec- 
tively  broad  stripes  of  the  foil  which  are  not  per-  tron  emitting  source.  Since  from  a  construc- 
forated.  In  order  to  provide  also  these  stripes  tionai  point  of  view  the  distance  a  between  the 
with  perforations  to  the  greatest  possible  extent,  individual  fields  of  the  perforations  produced  by 
the  arrangement  according  to  the  invention  is  so  each  element  of  the  multiple  lens  is  great  in  pro- 
designed  that  the  ion  rays  may  be  deflected  after  40  portion  to  the  width  b  of  the  field,  also  the  por- 
the  first  burning  operation  by  means  of  deflecting  tions  of  the  foil  not  yet  provided  with  perfora- 
magnetic  fields  in  a  corresponding  manner.  tions  may  be  perforated  by  the  use  of  electro- 

A  further  possibility  of  increasing  the  number  magnetic  deflecting  fields  which  may  be,  for  in- 
of  perforations  obtainable  with  one  burning  oper-  stance,  produced  by  deflecting  plates  1 5  and  1 6 
ation  consists  according  to  the  invention  in  the  45  which  deflect  the  ion  rays  in  a  corresponding 
fact  that  the  ion  emitting  source  is  provided  in  a  manner.  With  the  aid  of  the  above-described  ar- 
known  manner  with  two  electrodes  having  a  plu-  rangement  the  greatest  possible  number  of  fine, 
rality  of  perforations  which  form  a  plurality  of  nay  ultra-microscopic  filter  perforations  may  be 
cross-sections  for  the  passage  of  electron  rays.  attained.  Assuming,  for  instance,  that  in  the 
By  means  of  the  multiple  lens  not  only  a  single  50  electrode  4  there  are  one  hundred  perforations 
ion  ray  cross-section  but  a  plurality  of  ion  ray  of  a  diameter  of  0.5  mm.  and  that  the  electro- 
cross-sections  are  therefore  projected  simultane-  static  multiple  lens  has  50  perforations,  5,000  per- 
ously.  forations  are  obtained  at  the  same  time  in  the  fil- 

In  the  accompanying  drawings,  Fig.  1,  is  shown  ter  foil  with  one  burning  operation, 
an  embodiment  of  the  invention  in  diagrammatic  55     When  carrying  the  invention  into  practice  it 

form.    1  denotes  a  canal  ray  tube  in  which  is  ar-  is  particularly  advantageous  to  use  such  ions 

ranged  an  oxide-coated  incandescent  cathode  2.  which  react  with  the  filter  substance.  This  is,  for 

Directly  in  front  of  the  incandescent  cathode  are  instance,  the  case  when  employing  oxygen  and 

disposed  two  series-arranged  electrodes  3  and  4.  pyroxylin  foils. 

These  electrodes  are  each  provided  with  a  plu-  fjo  MANFRED  von  ARDENNE. 

rality  of  accurately  aligned  perforations  5  and  S 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


M.  VON  ARDENNE 

ARRANGEMENT  FOR  PRODUCING  FILTERS 
Filed  March  24,  1941 


Serial  No. 
385,034 


3 7  ^4^^  ^'spesr 


Published  May  11,  1943 


Serial  No.  385,561 


ALIEN   PROPERTY  CUSTODIAN 


ELECTRIC  CELLS 

Jozscf  Szabo.  Szombathely,  Hungary;  vested  in 
the  Alien  Property  Custodian 

Application  filed  March  27,  1941 


This  invention  relates  to  means  for  generating 
electric  energy,  more  particularly  to  electric  cells 
of  any  kind,  such  as  primary  or  secondary  gal- 
vanic elements  or  batteries. 

The  object  of  the  invention  is  to  improve  the  a 
known  electric  cells  in  such  a  manner  that  their 
polarization  should  be  lowered  as  far  as  possible 
and  that  the  cell  shall  supply  a  current  of  con- 
stant voltage  and  shall  have  a  capacity  higher 
than  that  of  the  known  electric  cells.  J.Q 

It  is  a  well  known  fact  that  most  of  the  usual 
electric  cells  are  polarized  after  a  certain  period 
of  use  and  that  consequently  their  capacity  is 
gradually  lowered.  The  capacity  of  certain  of  the 
known  cells  is  relatively  low  in  itself  and  is  fur-  L5 
ther  reduced  by  polarization.  Other  types  of 
known  cells  generate  dangerous,  unpleasant  and 
unhealthy  gases  while  in  action. 

Efforts  have  been  made  to  avoid  these  draw- 
backs by  using  depolarizing  means  of  different  20 
kinds,  or  by  altering  the  construction  of  the  cells 
or  the  composition  of  the  materials  forming  their 
electrodes  and  electrolyte.  In  many  cases  such 
suggestions  failed  to  attain  the  desired  effect. 
For  the  most  part,  they  rather  retarded  the  23 
chemical  processes  and  this  had  an  unfavorable 
influence  upon  the  capacity  of  the  cell.  Other 
suggestions,  succeeding  on  obtaining  the  desired 
effect,  had,  however,  no  practical  value,  making 
use  of  circumstantial  or  expensive  means.  .  * 

The  object  of  the  present  invention  is  to  elimi- 
nate completely  the  drawbacks  of  the  known 
electric  cells. 

It  is  known  in  the  art  that  certain  substances 
are  capable  to  create  chemical  processes  by  their  ;  -. 
presence  per  se  or  by  using  up  themselves.  On 
suitable  conditions  even  gases  are  capable  of  pro- 
ducing effects  which  finally  are  adapted  to  stop 
the  polarization,  to  transform  or  to  bind  the 
products  causing  polarization  or  to  eliminate  the  io 
formation  of  injurious  gases.   The  above  men- 
tioned gases  may  have  the  effect  of  only  assist- 
ing the  oxidising  or  reducing  chemical  processes 
produced  by  various  depolarising  means  or  agents 
used  in  basic  or  acidic  media.   The  gases,  if  in-  45 
troduced  in  a  suitable  manner  into  the  cell,  may 
catalyze  the  electrodes  or  auxiliary  bodies  ar- 
ranged around  them,  they  may  enter  temporarily 
into  the  electrodes  or  auxiliary  bodies,  being 
afterwards  interchanged  with  other  gaseous  sub-  r>o 
stances,  they  may  produce  or  modify  chemical 
processes  or  use  themselves  up. 

According  to  the  present  invention,  the  intro- 
duction of  gases  or  mixtures  of  gases  correspond- 
ing to  the  nature  of  the  electric  cell  in  question  55 


is  effected  in  such  a  manner  that  the  gases  or 
mixtures  of  gases  are  previously  absorbed  or 
occluded  by  the  material  of  the  electrodes  or 
auxiliary  bodies  having  the  purpose  of  enlarging 
the  surface  of  the  electrodes  and  being  arranged 
in  contact  with  or  separately  from  the  electrodes 
side  by  side  or  around  them.  For  the  purpose  of 
the  invention,  both  as  electrodes  and  as  auxiliary 
bodies,  various  kinds  of  carbon,  such  as  retort 
carbon,  charcoal,  coke,  graphite  may  be  advan- 
tageously used.  The  various  kinds  of  carbon  have 
the  further  advantage  of  being  inexpensive.  The 
carbon  may  be  used  in  the  form  of  compressed, 
compact  bodies  or  of  powder  or  granules.  For 
the  absorption  of  gases  other  materials  of  large 
surface,  e.  g.  finely  granulated  metals  are  also 
adapted. 

By  using  as  electrodes  the  above  mentioned 
substances  having  in  advance  absorbed  or  oc- 
cluded gases  or  mixtures  of  gases  or  introducing 
them  as  auxiliary  bodies  into  the  electrolyte,  elec- 
tric cells  are  produced,  which,  in  comparison  to 
the  known  electric  cells,  have  an  increased  and 
constant  voltage,  independently  from  the  dura- 
tion of  the  load.  These  cells  have  further  smaller 
volume  and  weight  than  the  known  ones,  in  addi- 
tion to  an  increased  efficiency  and  a  simple  con- 
struction. 

The  drawing  shows  a  preferred  form  of  the 
electric  cell  according  to  the  invention. 

The  jar  (  of  the  cell  is  closed  by  a  cover  2. 
The  positive  carbon  electrode  is  formed  by  a  com- 
pressed carbon  bar  3  containing  occluded  or  ab- 
sorbed oxygen,  whereas  the  negative  electrode  is 
constituted  by  an  amalgamated  zinc  cylinder  4. 
The  zinc  cylinder  is  fastened  to  a  bracket  5,  hav- 
ing two  or  more  connecting  bolts  6,  which  pene- 
trate the  cover  2  and  are  suspended  by  heads  7 
respectively  a  nut  8.  The  nut  8  constitutes  one 
of  the  terminals,  while  a  metallic  cap  9  secured 
to  the  carbon  bar  3  constitutes  the  other  one. 
The  electrodes  are  immersed  into  the  electrolyte 
10.  The  compressed  carbon  bar  3  is  surrounded 
by  a  body  1 1  formed  by  coke  granules  containing 
similarly  absorbed  oxygen.  The  coke  granules 
are  squeezed  into  a  shell,  permeable  for  gases 
and  fluids,  e.  g.  into  a  perforated  cylinder  12, 
which  is  closed  on  both  of  its  ends  e.  g.  by  plugs 
13  of  pitch  or  the  like.  The  cylinder  12  may  be 
made  of  any  acid-  and  alkali-proof  material,  e.  g. 
artificial  masses,  ebonite,  an  organdy  bag  suitably 
impregnated  etc.  As  electrolyte  diluted  sulphuric 
acid  may  be  used  in  combination  with  chlorates 
or  bichromates  dissolved  in  it.  With  such  an 
electric  cell  I  obtain  a  perfect  depolarization,  by 
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which  no  free  gases  are  developed.  Beside  bad 
conducting  zinc  sulphate,  well  conducting,  easily 
soluble  chlorides  or  chromates  are  formed,  so 
that  the  internal  resistance  will  not  be  increased. 

Experiments  have  shown  that  an  element  of 
the  above  kind,  having  a  positive  electrode  resp. 
an  auxiliary  body  of  carbon  e.  g.  coke  granules, 
prepared  according  to  the  present  invention  and 
weighing  about  300  g.,  the  volume  of  its  elec- 
trolyte being  1.9  liter  and  having  a  zinc  electrode 
weighing  about  202  g.  equal  to  1.34  g.  or  in  the 
case  of  pure  zinc,  1.22  g.  per  ampere-hours,  pro- 
duces an  output  of  150  ampere-hours  of  current. 
As  electrolyte,  sulphuric  acid  of  1.12  specific 
gravity  has  been  used  containing  80  g.  potassium 
chlorate,  KClCb,  per  liter.  Such  an  electrolyte 
may  be  utilized  up  to  at  least  80%  of  its  theoreti- 
cal capacity.  The  open  voltage  of  the  cell  is  1.65 
volt  which,  under  a  load  of  300  milliamperes, 
falls  to  1.33  volt  (the  cell  may  also  be  loaded 
up  to  two  amperes) .  Beginning  from  this  point, 
the  voltage  remains  constant  until  the  end  of 
the  capacity  of  the  cell,  falling  only  near  to  the 
end  of  this  period  in  a  quite  unimportant  meas- 
ure, by  0.04-0.05  volt.  Finally,  the  voltage  falls 
suddenly.  The  cell  may  be  loaded  continually. 
It  may  be  appreciated  that  by  preparing  the  car- 
bon in  a  more  perfect  manner,  the  weight  of  the 
carbon,  and  by  using  a  more  concentrated  elec- 
trolyte, the  quantity  of  the  electrolyte  and  in 
consequence  thereof  the  volume  of  the  cell  may 
be  substantially  reduced,  but,  even  upon  taking 
into  consideration  the  above  data,  the  volume 
of  the  known  sal-ammoniacal  batteries  at  equal 
capacity  is  larger  by  20-25%,  their  voltage  at 
constant  load  is  lower  by  0.25  volt  and  they  can 
only  be  loaded  with  50  milliamperes.  The  jar  of 
the  cell  must  not  be  measured  to  contain  the 


whole  quantity  of  electrolyte  (1.9  liter  in  the 
above  example)  necessary  for  the  whole  capacity 
'150  ampere-hours  in  the  above  example),  but 
it  may  have  a  smaller  volume  as  well.   In  this 

5  case,  the  electrolyte  must  be  exchanged  after  be- 
ing exhausted. 

The  above  data  and  explanations  have  only  the 
object  of  illustrating  the  invention  without  re- 
stricting its  scope  to  them.   The  dimensions  of 

10  the  electric  cell  according  to  the  invention  depend 
firstly  on  the  desired  efficiency,  further  on  the 
quality,  on  the  density,  on  the  shape  (compact 
or  granules)  of  the  carbon  and  on  the  composi- 
tion of  the  electrolyte. 

15  Instead  of  oxygen  as  absorbed  or  occluded  gases 
other  gases,  such  as  nitrogen,  hydrogene,  am- 
monia, carbon  monoxyd  and  the  like,  or  a  mix- 
ture of  two  or  more  of  these  gases  according  to 
the  requirements  set  by  the  chemical  process  to 

20  be  attained,  may  be  used. 

Such  carbons  or  other  materials  containing 
occluded  gases,  supply  a  continuous  and  strong 
current  not  only  in  combination  with  diluted 
sulphuric  acid  and  potassium  chlorate  or  sodium 

25  chlorate,  resp.  with  potassium  bichromate  or  so- 
dium bichromate,  that  is  to  say  with  compounds 
rich  in  oxygen,  but  also  in  combination  with  other 
chemical  substances,  such  as  e.  g.  diluted  hydro- 
chloric acid  with  sodium  sulphate,  or  a  solution 

30  of  common  salt  with  the  addition  of  ammonium 
sulphate.    In  the  last  named  combinations  un- 
prepared carbon  as  ordinarily  used  generates  no 
current  at  all. 
In  the  above  description  by  electric  cells  gen- 

35  erally  galvanic  batteries,  dry  cells  and  accumu- 
lators are  to  be  understood. 
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This  invention  relates  to  smoke-producing 
means  and  more  particularly  to  such  means 
which  are  adapted  for  producing  artificial  clouds 
of  smoke. 

The  chief  object  of  the  invention  is  to  improve 
smoke-producing  devices  in  order  to  insure  the 
production  of  smoke  in  a  continuous  manner 
during  the  time  desired  by  the  operator. 

Another  object  of  the  invention  is  to  improve 
the  said  devices  in  order  to  enable  them  to  pro- 
duce smokes  having  a  predetermined  coloration 
which  can  be  modified  by  the  operator  according 
to  his  own  desire  during  the  operation. 

The  above  mentioned  objects  are  attained 
through  the  characteristical  features  resulting 
from  the  description  as  given  hereunder. 

Devices  according  to  the  invention  are  shown 
by  way  of  examples  in  both  appended  drawings, 
in  which: 

Figure  1  is  an  axial  vertical  sectional  view 
showing  a  device  made  according  to  the  inven- 
tion. 

Figure  2  is  a  front  elevation  of  this  device. 

Figures  3  and  4  are  vertical  sectional  views  of 
other  devices  made  according  to  the  invention. 

Figure  5  is  a  front  view  of  an  aircraft  provided 
with  a  device  made  according  to  the  invention. 

Figure  6  is  a  side  elevational  view  of  this  air- 
craft. 

Figure  7  is  a  diagrammatical  view  of  a  subma- 
rine boat  provided  with  a  device  made  according 
to  the  invention. 

Figure  8  is  a  detail  view  showing  the  device 
mounted  in  the  submarine  of  Figure  7. 

The  device  shown  in  Figures  1  and  2  com- 
prises a  vessel  I  forming  a  magazine  closed  in 
its  upper  part  by  a  removable  cover  15  and  ter- 
minated in  its  lower  part  by  a  master  nozzle  16. 

The  inner  chamber  1 7  of  the  vessel  (  is  divided 
into  two  elementary  chambers  I71 — 172  by  a 
trap  18  pivotally  secured  at  19  to  the  vessel  I 
and  urged  by  a  return  spring  20  operating  as  a 
compression  spring. 

A  tube  21  with  a  cover  22  is  located  on  the 
side  of  the  vessel  I  and  terminated  by  an  aux- 
iliary nozzle  23  opening  into  the  axis  of  the  mas- 
ter nozzle  16. 

The  operation  of  this  device  is  as  follows: 

A  first  roll  51  of  combustible  material,  formed 
for  example  of  old  moving  picture  films,  is  intro- 
duced into  the  vessel  I  after  removing  the  cover 
15,  whereafter  the  said  roll  51  is  set  on  fire,  thus 
producing  a  jet  of  smoke  which  is  ejected  along 
fl  through  the  master  nozzle  1 6. 

When  the  combustion  of  the  roll  51  has  gone 
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sufficiently  far,  a  second  roll  52  is  introduced  into 
the  chamber  I71  of  the  vessel  I  on  the  trap  (8. 
This  trap  swings  along  P  about  its  link  1 9  while 
compressing  its  spring  20,  thus  allowing  the  roll 
52  to  fall  from  the  charging  chamber  I71  into 
the  combustion  chamber  I72;  the  said  roll  52  is 
then  set  on  fire  by  itself  and  further  ejects  smokes 
through  the  master  nozzle  J 6. 

During  the  combustion  of  the  roll  52  a  third 
roll  53  is  introduced  into  the  charging  chamber 
17 1  and  so  on;  thus  a  continuous  ejection  of 
smoke  along  f1  through  the  master  nozzle  16  is 
obtained;  during  the  whole  operation  the  trap  18 
separates  the  charging  chamber  I71  from  the 
combustion  chamber  1 72,  thus  avoiding  the  flow- 
ing back  of  the  smoke  into  the  charging  chamber 
I71  and  into  the  upper  opening  of  the  vessel  I. 

During  the  combustion  of  the  rolls  51 — 52  etc. 
and  the  ejection  of  their  white  smoke,  balls  25 
of  materials  producing  various  colours  may  ad- 
vantageously be  introduced  into  the  tube  2 1  after 
removing  the  cover  22,  the  said  balls  falling  into 
the  same  tube  22  and  producing  a  coloured  smoke 
which  is  brought  by  the  nozzle  23  into  the  axis 
of  the  nozzle  16. 

According  to  the  invention  a  device  is  thua 
obtained  which  offers  the  two  following  advan- 
tages: 

(a)  a  continuous  production  of  artificial  smoke; 

(b)  an  operation  which  is  very  easily  adapta- 
ble since  the  operator  may  especially  cause  the 
production  of  artificial  smoke  to  last  as  long  as 
he  desires  by  further  introducing  rolls  51 — 52  into 
the  vessel  I . 

Furthermore  the  operator  can  introduce  prod- 
ucts 25  of  various  colorations  into  the  tube  21, 
thus  producing  smoke  jets  of  various  colours  at 
his  own  desire,  so  that  he  is  especially  able  to  give 
any  desired  signal. 

Various  modifications  may  be  brought  to  the 
above  described  device,  which  is  given  merely  by 
way  of  example;  it  is  more  particularly  possible 
(see  Figure  3)  to  provide  a  plurality  of  vessels  I1 
I2  forming  magazines  and  mounted  side  by  side; 
each  of  these  magazines  is  formed  in  the  same 
manner  as  shown  in  Figures  1  and  2  (cover  I51 — 
I52,  master  nozzles  I61 — 162,  trap  I81 — 191 — 192). 

The  rolls  51 — 52  .  .  .  are  successively  introduced 
into  the  vessels  I1 — I2  forming  magazines,  so  that 
the  combustions  in  the  magazines  are  out  of  phase 
with  another,  the  combustion  in  one  magazine 
being  almost  finished  while  the  combustion  in  the 
other  magazine  begins.  Thus  the  ejection  of  con- 
tinuous smoke  clouds  is  obtained. 

The  tube  21  for  the  introduction  of  balls  25  of 
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materials  producing  coloured  smokes  is  arranged 
in  the  inner  part,  in  the  middle  of  the  magazines 
I1 — I2  etc. 

Thus  a  unit  is  obtained  which  works  in  similar 
conditions  as  the  device  shown  in  Figures  1  and  2 
and  permits  to  obtain  along  P  a  jet  of  artificial 
smoke  in  which  smoke  coloured  at  the  own  desire 
of  the  operator  are  mixed  along  /4. 

Figure  4  shows  an  embodiment  of  the  devices 
according  to  Figure  3;  each  magazine  I1  I2  etc. 
carries  itself  and  along  its  axis  a  tube  2 11 — 2 12 
etc.  for  the  introdutcion  of  balls  25  producing 
coloured  smoke;  thus  it  is  possible  to  obtain  along 
P  a  complex  cloud  of  smoke  formed  of  veins  of 
elementary  smake  jets  of  various  colorations;  it 
is  possible  to  form  a  cloud  composed  of  three 
smoke  jets  arranged  close  to  another:  blue,  white, 
red;  it  is  also  possible  to  form  all  the  ranges  of 
coloured  and  combinations  of  colours  as  desired, 
corresponding  to  a  signal  code  established  in  ad- 
vance. 

The  device  made  according  to  the  present  in- 
vention can  be  mounted  either  stationary  or  on 
any  vehicle;  it  is  possible,  for  instance,  to  mount 
devices  of  this  kind  on  an  aircraft  or  on  a  man 
of  war. 

Figures  5  and  6  show  an  aircraft  provided  with 
a  device  arranged  for  producing  artificial  clouds 
of  smoke  according  to  the  present  invention. 

This  device  comprises  the  magazine  vessel  I 
and  the  master  nozzle  1 6  as  described  and  shown 
in  Figures  1  and  2,  the  said  nozzle  producing  the 
artificial  clouds  of  smoke  along  P. 

The  whole  device  is  so  mounted  that  it  can 
slide  in  the  body  of  the  aircraft  along  the  arrow 


1*.  so  that  it  is  possible  to  retract  the  device  into 
the  inner  part  of  the  said  body  for  normal  flying 
or,  on  the  contrary,  to  cause  this  device  to  project 
out  of  the  body  for  its  operation  for  producing 
5  smoke. 

Figures  7  and  8  show  a  submarine  boat  8  pro- 
vided with  a  magazine  vessel  I  which  receives  the 
roll  51  of  combustible  material  in  its  lower  part 
and  which  is  provided  with  a  side  branch  26  hav- 

10  ing  a  closing  trap  18  which  retains  the  following 
roll  52;  it  is  thus  possible  to  obtain  a  continuous 
ejection  of  smoke  as  already  described  with  refer- 
ence to  Figure  1;  the  roll  51  burns  and  produces 
smoke  jets  which  are  ejected  through  the  nozzle 

15  16;  during  this  time  the  roll  52  is  introduced  into 
the  branch  56  so  that  it  takes  then  the  place  of 
the  roll  51  at  the  end  of  the  combustion. 

The  tube  21  for  the  production  of  coloured 
smoke  is  bent  in  its  lower  part  and  terminates 

20  outwardly  in  the  form  of  a  funnel  27  which  re- 
ceives the  balls  25  of  materials  producing  col- 
oured smoke. 

The  master  nozzle  >6  and  the  auxiliary  nozzle 
23  are  closed  by  a  cover  28  which  insures  a  tight 

o-  joint. 

The  whole  device  which  is  thus  formed  is 
mounted  in  the  hull  of  the  submarine  so  that  it 
can  slide  vertically  in  Figure  6  and  in  the  reverse 
direction,  so  that  it  is  possible  either  to  bring  the 
30  whole  device  above  sea-level  and  to  produce  the 
artificial  smoke  there  or,  on  the  contrary,  to  re- 
tract this  device  into  the  hull  of  the  submarine 
when  the  production  of  smoke  is  no  longer 
wanted. 

35  CELESTIN  LEON  HERBLINE. 
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Ceramic  goods  containing  fluxing  or  binding 
materials  with  preponderant  content  of  alumina 
are  known  as  also  goods  without  addition  of  real 
fluxing  or  binding  material.  It  is  known  that 
the  products  of  the  first  mentioned  kind  are  5 
preferably  produced  by  known  pressing  methods. 
In  opposition  hereto  the  ceramic  goods  of  the 
last  mentioned  kind  are  produced  almost  only  by 
casting.  It  is  further  known,  that  the  produc- 
tion of  ceramic  goods  from  pure  alumina  by  cast-  10 
ing  is  relatively  expensive  or  at  least  more  ex- 
pensive than  the  production  of  pressed  products 
containing  sintering  means.  Notwithstanding, 
cast  ceramic  goods  free  from  fluxing  or  binding 
materials  have  been  adopted  in  the  technics  for  15 
the  reason  that  the  properties  of  the  pure  alumina, 
for  instance  the  heat  conducting  capability  of 
the  same,  the  capability  of  electric  insulation  and 
so  forth  are  found  in  highest  perfection  in  such 
products  and  in  many  instances  differ  only  little 
from  the  values  obtainable  solely  by  the  alumina. 
In  opposition  hereto,  these  so-called  alumina 
properties  are  toned  down  more  or  less  by  the  ad- 
dition of  the  fluxing  material  according  to  the 
kind  and/or  the  quantity  of  the  fluxing  or  binding 
material  employed,  also  if  in  these  products  the 
alumina  forms  the  preponderant  constituent. 

It  has  been  further  ascertained  that  stones 
for  sparking  plugs  cast  for  instance  from  pure 
alumina  supply,  as  regards  stability  against 
change  of  temperature,  not  only  not  better  but 
even  worse  values  than  insulators  which  contain 
fluxing  or  binding  material  and  consist  for  in- 
stance of  95%  alumina  and  5%  magnesium  meta- 
silicate.  This  result,  which  at  first  seems  to  be 
surprising,  could  be  explained  in  the  course  of 
further  experiments  almost  with  certainty  in  so 
far  as  the  reduced  stability  against  change  of 
temperature  of  the  stones  cast  from  pure  alumina, 
compared  with  the  stability  of  the  sparking  plug 
stones  containing  fluxing  or  binding  material, 
seems  to  be  in  any  connection  with  the  numerous 
fine  fissures,  so-called  hair  fissures,  having  been 
observed  in  the  structure.  Whether  the  fissures 
in  the  comparison  pieces  are  due  more  or  less  to 
the  extraordinarily  high  burning  temperatures 
and/or  to  the  almost  completely  lacking  of  the 
fluxing  material  and/or  to  the  special  method  of 
production  and  the  like  could  not  be  explained 
with  security  in  the  frame  of  the  experiments  50 
carried  out  up  to  the  present. 

The  present  invention  relates  to  a  method  for 
manufacturing  by  pressing  ceramic  goods  the 
content  of  alumina  of  which  amounts,  after  the 
ceramic  burning,  to  more  than  98%  and  their  55 
percentage  of  fluxing  material  is  below  1% .  The 
content  remaining  for  the  100%  is  to  be  divided 
to  the  impurities  existing  in  the  alumina  from 
the  beginning  and  having  probably  been  added 
in  the  course  of  manufacture.  60 
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According  to  the  invention  the  unshaped  bodies 
necessary  for  the  production  of  the  ceramic  goods 
with  such  a  high  content  in  alumina  are  ob- 
tained by  a  dry  pressing  of  the  alumina.  It.  is 
known,  that  pure  alumina  cannot  be  pressed  in 
dry  state.  In  order  therefore  to  be  able  to  carry 
out  the  dry  pressing  with  pure  alumina  for  the 
purpose  of  the  production  of  unshaped  bodies 
according  to  the  invention,  the  pure  alumina 
must  first  be  transformed  into  a  state  adapted 
to  be  pressed  in  dry  condition.  This  can  be  at- 
tained according  to  the  invention  in  the  follow- 
ing manner: 

Pure  alumina  with  a  content  of  99.4  to  99.7% 
AI2O3  is  finely  ground  in  dry  state.  Rubbered 
mills  with  grinding  balls  of  pure  corundum  are 
preferably  employed  herefor.  The  alumina  flour 
thus  obtained  is  then  treated  with  diluted  acid, 
the  employed  quantity  of  which  depends  on  its 
kind.  It  is  for  instance  advisable,  to  employ, 
when  hydrochloric  acid  is  used,  for  100  kss  alu- 
mina flour  7.7  liters  diluted  hydrochloric  acid. 
Instead  of  hydrochloric  acid  also  any  other  in- 
organic or  organic  acid  suitable  for  the  purpose 
may  be  used,  but  according  to  the  results  obtained 
up  to  the  present  the  hydrochloric  acid  supplies 
the  best  values.  The  hydrochloric  acid  is  es- 
pecially advantageous  also  as  regards  economy. 

It  is  known  that  the  alumina  is  decomposed 
or  activated  by  the  added  acid.  In  which  meas- 
ure this  takes  place  depends  as  well  on  the  con- 
centration of  the  acid  which  is  employed  and  on 
its  electrolytic  dissociation  degree  as  on  the  fine- 
ness of  the  alumina  flour.  Of  decisive  importance 
for  the  activation  of  the  alumina  is,  however, 
chiefly  the  time  during  which  the  acid  acts  upon 
the  alumina.  The  transformation  of  the  alumina, 
practically  insoluble  in  water  and  diluted  acids, 
into  a  more  or  less  strong  colloidal,  which  means 
not  genuine  solution — in  the  present  instance  by 
way  of  aluminium  chloride  to  the  aluminium 
oxidehydrate — is  a  timely  reaction  which  gradu- 
ally occurs  only  after  the  acid  has  acted  for  days 
onto  the  alumina  flour. 

On  the  activation  of  the  alumina,  already 
known  as  such,  follows,  according  to  the  inven- 
tion, immediately  the  hydrolysis  of  the  alumina 
by  strong  dilution  of  the  slime,  for  instance  in 
the  proportion  1:2.  The  colloidal,  diluted  solu- 
tion is  then  evaporated  preferably  at  a  timely  dis- 
tance, according  to  the  invention,  until  the  con- 
densed residue  can  be  pulverised  easily.  The 
pulverized  alumina  is  then  well  pressab'e  in  dry 
state  without  further  addition  of  plastic  sub- 
stances or  of  substances  which  become  plastic  at 
the  pressing.  From  the  unshaped  bodies  pressed 
at  dry  state  the  shaped  bodies  ready  for  burning 
are  then  produced,  if  necessary  by  separate  treat- 
ment, and  then  burnt  at  temperatures  of  about 
1800°  C. 
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There  has  been  ascertained,  however,  that  at 
the  re-crystallisation  of  the  alumina,  which  ac- 
cording to  the  invention  is  pressable  in  dry  state 
during  the  ceramic  burning — the  re-crystallisa- 
tion proceeding  seems  to  be  initiated  also  with 
this  pure  alumina  same  as  with  cast  bodies,  ac- 
cording to  the  ascertained  facts,  by  little  impuri- 
ties for  instance  of  iron  compounds — some  of  the 
crystals  grow  excessively  on  the  cost  of  others. 
As  hereby  the  properties  of  the  burnt  body  are 
unfavorably  influenced,  it  is  not  only  advisable, 
but  even  necessary,  to  use  a  sintering  agent  for 
the  more  rapid  sintering  of  the  alumina  adapted 
to  be  pressed  at  dry  state.  Such  sintering  agents 
are  known.  For  the  alumina  pressable  at  dry 
state  iron  chloride  has  proved  to  be  especially 
suitable  as  sintering  agent,  which  suitably  is 
added  to  the  alumina  with  the  hydrochloric  acid, 
or  is  formed  by  treatment  with  hydrochloric  acid 
of  the  alumina  containing  some  metallic  iron. 
It  is  not  excluded  that  the  iron  chloride  at  the 
simultaneous  addition  of  the  acid  also  assists 
catalytically  the  activating  of  the  alumina,  but 
it  participates  with  certainty  in  the  hydrolysis 
proceeding  of  the  alumina.  Hereby  a  very  fine 
and  chiefly  also  uniform  distribution  of  the  sin- 
tering agent  in  the  alumina  pressable  at  dry  state 
is  positively  attained.  The  extremely  fine  dis- 
tribution of  the  sintering  agent  has  an  advan- 
tageous effect  at  the  ceramic  burning  with  rela- 
tion to  a  more  uniform  re-crystallisation  of  the 
alumina. 

The  ceramic  goods  produced  according  to  the 
invention  with  addition  of  iron  chloride  as  sin- 
tering agent  consist  after  the  ceramic  burning  of 
crystallized  alumina  with  little  additions  of  iron 
compounds  (below  1%).  The  iron  compounds 
convert,  as  a  rule,  with  the  usual  impurities  of 
the  alumina  mostly  to  iron  aluminium  silicates. 
The  by  far  greatest  portion  of  the  iron  chloride 
used  as  sintering  agent  is,  however,  sublimated  off 
or  evaporated  during  the  ceramic  burning. 

The  alumina  pressable  at  dry  state  sintered 
with  the  little  fluxing  material  percentage  sup- 
plies products,  which  very  advantageously  differ 
from  the  ceramic  goods  produced  of  pure  cast 
alumina,  although  they  correspond  in  their  com- 
position in  general  to  these,  as  also  from  the 
ceramic  goods  containing  more  binding  material 
with  preponderant  basis  of  alumina.  This  is 
valid  especially  for  the  stability  against  sudden 
change  of  temperature. 

The  sintering  agents  employed  up  to  the  pres- 
ent in  the  ceramics  were  always  materially  dif- 
ferent from  the  portion  of  the  ceramic  goods, 
which  had  to  be  sintered.  It  has  further  been 
found,  that  the  alumina  pressable  at  dry  state 
and  produced  according  to  the  invention  can  be 
further  improved  by  an  additional  material  of 
similar  material  composition  as  it  has  itself. 
Crystallised  corundum,  i.  e.  molten  alumina  with 
99.5  to  99.7%  AI2O3  content  is  a  sintering  agent 
materially  similar  to  alumina  pressable  at  dry 
state.  Herefor  it  is  however  necessary  that  the 
crystallised  corundum  is  added  in  finest  ground 
state  to  the  alumina  pressable  at  dry  state  ac- 
cording to  the  invention  and  also  preferably  in- 
timately admixed  with  the  same.  This  is  prefer- 
ably effected  by  stirring  the  corundum  flour  into 
the  condensed  alumina  residues  and  in  the  pres- 
ence of  little  quantities  of  iron  compounds.  The 
corundum,  however,  can  also  be  added  to  the  al- 
ready pulverised  residue.  The  quantity  of  the 
sintering  agent  of  similar  kind  added  to  the 
alumina  which  according  to  the  invention  is 


pressable  at  dry  state  may  amount  up  to  50 
weight  percent. 

The  most  finely  ground  corundum,  if  employed 
according  to  the  invention,  acts  at  the  ceramic 
0  burning  of  the  shaped  bodies  as  crystallisation 
agent  in  the  alumina  pressable  at  dry  state  pro- 
duced according  to  the  invention  and  most  inti- 
mately mixed  with  the  corundum  flour  as  sinter- 
ing material.     By  the  fineness  of  the  ground 

10  corundum  many  crystallisation  germs  are  thus 
produced  within  the  ceramic  mass.  This  is  favor- 
able, as  by  the  great  number  of  crystallisation 
germs  an  essentially  more  rapid  re-crystallisa- 
tion of  the  alumina  pressable  at  dry  state  is  at- 

15  tained  and  chiefly  an  irregular  growing  of  indi- 
dividual  crystals  on  the  expense  of  others  is  pre- 
vented. Beyond  this,  the  corundum  crystals  as 
such  exert  already  a  considerable  solidifying  ef- 
fect upon  the  structure  of  the  burnt  ceramic 

2u  goods.  It  has  further  been  found,  that  the  press- 
ing capability  of  the  alumina  pressable  at  dry 
state  is  not  only  not  impaired  by  the  addition  of 
the  most  finely  ground  corundum  but  on  the  con- 
trary quite  considerably  improved,  as  also  besides 

2j  this  the  working  facility  of  the  condensed  alumina 
is  additionally  quite  considerably  facilitated. 

The  addition  of  the  finest  ground  corundum 
with  simultaneous  presence  of  small  quantities  of 
FeCb  has,  however,  also  the  unexpected  advan- 
tage,  that  the  burning  time  of  the  shaped  bodies 
can  be  shortened,  under  circumstances  even  with 
slight  lowering  of  the  maximum  burning  temper- 
ature. 

The  ceramic  goods  produced  according  to  the 

35  invention  from  pure  alumina  pressable  at  dry 
state,  with  or  without  employment  of  finest 
ground  corundum  as  sintering  agent,  are  free 
from  fissures  in  their  structure  according  to  the 
observations  which  have  been  made.  These  goods 

4u  have  also  in  the  highest  degree  the  properties  of 
the  pure  alumina,  such  as  their  good  heat  con- 
ductability,  their  electric  isolation  capability  and 
so  forth.  They  show,  however,  chiefly  a  maxi- 
mum stability  against  change  of  temperature,  es- 

4o  pecially  a  maximum  stability  against  sudden 
change  of  temperature.  Such  ceramic  masses 
which  can  be  pressed  as  according  to  the  inven- 
tion are  especially  suitable  for  the  production  of 
such  ceramic  articles,  the  use  of  which  supposes  a 

50  high  stability  at  temperature  change,  as  is  the 
case  for  instance  in  insulators  for  sparking  plugs. 

By  the  method  according  to  the  invention  it 
is  now  also  possible  to  dry-press  pure  alumina 
without  addition  of  plastic  substances  or  of  sub- 

55  stances  which  become  plastic  at  the  pressing.  By 
the  method  according  to  the  invention  ceramic 
goods  can  be  produced  as  far  as  necessary  prac- 
tically without  a  percentage  of  iron  compounds, 
as  far  at  least  as  the  unavoidable  polluting  of  the 

(jo  pure  alumina  by  iron  compounds  is  left  out  of 
consideration  the  relative  proportion  of  which 
even  can  be  easily  increased  by  the  technical 
method.  But  even  these  small  quantities  of  iron 
compounds  are  considerably  reduced  at  the  ce- 

t>5  ramie  burning  by  evaporation  or  sublimation. 
The  lower  the  iron  constituent  is  in  the  burnt 
body,  the  greater  will  be  the  electric  insulation 
capability  of  the  same.  It  has  been  ascertained 
that  this  insulation  capability  in  goods  produced 

7o  according  to  the  invention  from  alumina  made 
pressable  in  dry  state  with  employment  of  finest 
ground  corundum  as  sintering  agent  exceeds,  as 
regards  number,  all  known  values  of  goods  of 
similar  composition  produced  otherwise. 
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The  invention  refers  to  a  change  propelling 
pencil  with  which  the  refills  are  brought  into 
writing  position  by  a  pushing  movement  in  the 
longitudinal  direction  of  the  pencil,  the  feeding 
member  being  adjustable  by  turning  to  the  single 
refill  carriers  guided  in  a  refill  carrying  sleeve 
known  to  the  art. 

With  pushing-change-pencils  known  to  the  art 
every  refill  carrier  possesses  an  operating  mem- 
ber protruding  through  a  slit  of  the  case  sleeve. 
The  disadvantages  of  such  pencils  lie  in  the  fact 
that  the  members  protruding  from  the  surface  of 
the  case  are  liable  to  damage  the  garments,  par- 
ticularly the  pockets,  and  interfere  with  the  posi- 
tion of  the  pencil  in  the  hand  when  pushing, 
that  for  every  refill  carrier  a  guiding  slit  must  be 
provided  for  with  stops  securing  the  end  posi- 
tion, that  dust,  moistness  and  the  like  are  apt 
to  enter  through  these  slits,  and  that  for  the 
feed  of  the  different  refill  carriers  a  particular 
member  has  to  be  operated  in  every  case.  It  is 
true,  with  other  known  pushing-change-pencils 
the  operating  members  protruding  outward  are 
avoided.  They  possess  a  feeding  member  adjust- 
able by  turning  to  the  single  refill  carriers.  But 
these  pencils  too  are  deficient.  With  these  pen- 
cils the  refill  carrier  lying  in  writing  position 
has  to  be  returned  to  its  original  position  by  hand 
by  displacing  it  lengthways,  when  the  refill  is  to 
be  changed,  before  one  is  able  to  change  over  and 
place  a  new  refill  carrier  into  writing  position. 
The  longitudinal  displacement  of  the  refill  car- 
riers and  turning  the  feeding  member  for  trans- 
ferring it  to  another  refill  carrier  are  in  no  con- 
nection with  one  another.  Thus  everyone  of  the 
movements  mentioned  requires  a  special  opera- 
tion. 

These  deficiencies  are  eliminated  by  the  inven- 
tion by  everyone  of  the  refill  carriers  brought 
into  writing  position  by  the  feeding  member  being 
held  in  this  position  by  a  turnable  stop  and  being 
subject  to  the  action  of  a  spring  which  guides  it 
back  automatically  to  the  position  of  rest  when 
the  stop  is  turned,  said  stop  being  arranged  at 
a  carrying  part  which  is  connected  with  the 
carrier  receiving  the  feeding  member  and  which 
is  thus  adapted  to  be  turned  along  with  the 
carrier.  All  the  refill  carriers  are  subjected  to 
the  action  of  one  single  spring  surrounding  the 
sleeve  of  the  refill  carriers  and  bringing  back 
automatically  the  refill  carrier  which  is  at  the 
time  in  writing  position  and  which  is  released 
on  turning  the  stop,  to  the  position  of  rest. 

A  further  feature  of  the  invention  consists  in 
the  carrier  of  the  feeding  member  being  propped 


against  the  carrying  part  of  the  stop  by  a  spring 
and  thus  likewise  returning  automatically  to  its 
original  position. 
In  preference  the  construction  is  such  that  the 

.")  feeding  member  formed  as  a  lengthening  piece, 
projection,  nose  or  the  like  is  arranged  at  the  dis- 
placeable  rear  part  of  the  two-piece  case  sleeve 
and  that  this  part  is  connected  with  the  front 
part  of  the  case  sleeve  by  a  gudgeon  which  on 

10  being  turned  carries  along  the  carrying  part  of 
the  stop  and  which  is  displaceable  within  it.  The 
carrying  part  rests  indisplaceable,  but  turnable 
in  the  sleeve  of  the  refill  carrier  supported  by  the 
front  part  of  the  case  sleeve. 

15  With  a  pushing-change-pencil  formed  accord- 
ing to  the  invention  the  manipulation  is  facili- 
tated considerably.  When  the  rear  part  of  the 
case  sleeve  and  consequently  the  feeding  member 
too  is  turned,  the  refill  carrier  being  in  writing 

20  position  is  released  and  guided  back  automati- 
cally to  the  position  of  rest.  As  simultaneously 
the  adjustment  to  the  next  refill  carrier  takes 
place,  the  process  of  changing  over  is  not  only 
simplified,  it  may  also  be  carried  through  very 

2.5  quickly.  The  latter  also  for  the  reason  that  the 
carrier  receiving  the  feeding  member  returns 
likewise  to  the  original  position  automatically 
when  the  respective  refill  carrier  is  brought  into 
writing  position.   If  the  rear  part  of  the  case 

30  sleeve  serves  as  a  carrier  for  the  feeding  mem- 
ber, it  entails  the  further  advantage  of  the  pencil 
always  showing  the  same  length  both  when  in 
use  and  when  not  in  use. 
In  the  drawing  the  invention  is  illustrated  by 

35  way  of  example, 

Figure  1  showing  a  longitudinal  section  through 
a  pencil  when  not  in  use, 
Figure  2  a  section  on  II — II  of  Figure  1, 
Figure  3  a  section  on  III — III  of  Figure  1, 

40     Figure  4  a  section  on  IV — IV  of  Figure  1, 

Figure  5  a  longitudinal  section  on  feeding  a 
refill  carrier, 

Figure  6  a  longitudinal  section  of  the  pencil 
ready  for  use, 

45  Figure  7  a  cross  section  of  another  form  of 
execution. 

The  case  sleeve  of  the  change-propelling- 
pencil  consists  of  the  front  part  I  and  the  rear 
part  2  which  is  displaceable  in  relation  to  part  I . 
50  A  strengthening  3  of  the  front  part  I  of  the  case 
sleeve  serves  as  a  guidance  on  displacement  and 
receives  colour-indicators  4  visible  through  a 
window  5  of  part  2  of  the  case  sleeve. 
In  part  I  of  the  case  sleeve  the  sleeve  6  of 
55  the  refill  carrier  is  supported  in  the  guidances  of 
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which  the  refill  carriers  7  are  displaceable.  With 
the  example  of  execution  drawn  four  refill  car- 
riers are  provided. 
On  longitudinal  displacement  the  refill  carriers 

7  are  guided  by  means  of  a  nose  or  the  like  8  in 
longitudinal  slits  9  of  the  sleeve  of  the  refill  car- 
rier. At  their  rear  end  on  which  the  feeding 
member  acts,  they  are  inpreference  bent  so  as 
to  form  a  pass  piece  10.  They  are  subjected  to 
the  action  of  a  spring  1 1  propped  against  the 
strengthening  piece  3  and  which  may  be  so  nar- 
row as  to  hold  the  refill  carriers  in  the  guidances 
of  the  sleeve  of  the  refill  carriers.  In  this  case 
the  stop  19  described  further  down  need  not  be 
resilient. 

In  the  interior  of  the  sleeve  6  of  the  refill  car- 
rier a  tube  1 2  is  arranged  unable  to  be  displaced 
and  conducted  into  ring  13.  In  tube  12  a  gudgeon 
14  is  displaceable  which  on  being  turned  carries 
along  the  disc  15  pressed  into  the  tube  (2,  thus 
also  tube  12.  For  this  purpose  the  gudgeon  is 
formed  square  in  preference.  It  is  housed  in  the 
closing  cap  16  and  is  connected  thereby  with  part 
2  of  the  case  sleeve. 

Part  2  of  the  case  sleeve  receives  the  feeding 
member  17  which  is  formed  as  a  lengthening 
piece,  projection,  nose  or  the  like.  A  spring  18 
tends  to  hold  part  2  of  the  case  sleeve  in  the 
original  position. 

At  the  tube  12  incapable  of  being  displaced,  but 
capable  of  being  turned  there  is  arranged  a  stop 
19  which  holds  the  respective  refill  carrier  in 
writing  position.  It  consists  in  preference  of  a 
resilient  arm  inclined  forwards  over  which  nose 

8  of  the  refill  carrier  catches  and  which  in  this 
manner  prevents  the  respective  refill  carrier  from 
any  pushing  back  not  desired. 

In  front  tube  12  is  guided  in  the  sleeve  6  of 
the  refill  carrier  by  means  of  a  ring  20.  It  re- 
ceives in  its  interior  at  front  a  disc  2 1  which  is 
engaged  by  a  square  gudgeon  22,  the  head  23 
of  which  has  an  elevation  e.  g.  a  cam  24  which 
catches  under  action  of  spring  27  into  notches, 
holes  or  the  like  25  of  a  disc  26  arranged  in  front 
at  the  sleeve  6  of  the  refill  carrier. 

When  the  parts  of  the  new  change-propelling- 
pencil  are  in  the  position  shown  in  Figure  1, 
when  not  in  use,  and  when  the  refill  carrier  ad- 
justed— the  colour  of  its  refill  may  be  seen 


through  the  window  aperture  5 — is  to  be  brought 
into  writing  position,  part  2  of  the  case  sleeve 
and  thus  the  feeding  member  17  is  pushed  for- 
ward.   In  doing  so,  the  refill  carrier  adjusted 

5  is  guided  forward  according  to  Figure  5,  until 
its  nose  8  catches  over  the  resilient  stop  19.  The 
refill  carrier  is  in  writing  position.  The  part  2 
of  the  case  sleeve  is  guided  back  automatically 
to  the  original  position  by  spring  18  Csee  Fig- 

10  ure  6). 

Now,  when  a  refill  of  some  other  colour  is 
wanted  for  writing,  the  part  2  of  the  case  sleeve 
is  turned  until  the  color-indicator  desired  be- 
comes visible  through  the  window  5.    At  the 

]r,  same  time  the  feeding  member  17  is  adjusted 
to  the  respective  refill  carrier.  By  the  act  of 
turning  tube  1 2  and  thus  stop  1 9  is  carried  along. 
As  soon  as  the  latter  has  passed  nose  8  of  the 
refill  carrier  being  in  writing  position,  the  latter 

2,)  jumps  back  into  its  position  of  rest  under  ac- 
tion of  spring  1 1  without  any  particular  ma- 
nipulation being  required  for  it.  The  refill  car- 
rier adjusted  now  can  be  guided  into  the  writ- 
ing position  in  the  manner  described  above. 

The  notch  arrangement  22,  23,  24,  25,  26,  27 
secures  an  exact  adjustment  of  the  feeding  mem- 
ber 17  and  of  stop  19  to  the  respective  refill  car- 
rier and  prevents  any  not  desired  turning  during 
writing. 

.>,,  Instead  of  notch  arrangement  22 — 27  and  a 
stop  19  separated  from  it  an  arrangement  ac- 
cording to  Figure  7  may  be  used  with  which  one 
single  member  secures  the  adjustment  and  holds 
the  refill  carrier  being  in  writing  position.  In 
this  case  the  stop  according  to  Figure  7  is  formed 
as  a  resilient  member  28.  A  curvature  29  of  this 
member  arranged  at  the  end  lays  itself  in  the 
manner  of  a  notch  between  two  guidances  of 
sleeve  6  of  the  refill  carrier  and  thus  takes  over 

40  the  function  of  the  notch  arrangement  22 — 27 
described  above.  The  end  part  30  of  the  mem- 
ber 28  takes  over  the  function  of  stop  19  de- 
scribed above.  This  form  of  execution  has  the 
advantage  of  simplifying  the  manufacture  and 

4r,  thus  reducing  its  cost.  But  in  this  case  the 
turning  can  only  be  effected  in  one  direction 
when  changing  over,  contrary  to  the  example  of 
execution  according  to  Figures  1-6. 
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It  is  known  that  errors  which  might  impair  the 
value  of  measurement  results  in  an  inadmissible 
degree,  are  caused  by  heat  dilatation  of  the  cases 
of  long  optical  measuring  instruments,  such  as 
rangefinders,  astronomical  instruments,  colli- 
mators, telephoto  lenses,  etc.,  due  to  one-sided 
sun  irradiation  or  to  irregular  heating  caused 
by  temperature  gradients  or  air  currents  in  labo- 
ratories. 

According  to  the  invention  these  disadvantages 
of  one-sided  heating  of  optical  measuring  in- 
struments can  be  avoided  by  surrounding  the  in- 
strument cases  by  heat  insulating  materials,  such 
as  felt  wrappings,  and  by  inserting  between  the 
insulating  layers  flexible  layers  of  good  heat  con- 
ductors, such  as  copper  or  aluminium  wire  nets, 
wire  windings,  etc.,  the  function  of  which  is  to 
distribute  heat  between  the  hot  and  the  cool  parts 
of  the  instruments  without  transmitting  any  heat 
tensions  to  the  real  instrument  cases.  If  the  very 
temperature  elevation  caused  by  this  heat  dis- 
tribution should  involve  errors  in  observation  or 
measurement,  these  errors  could  be  easily  elimi- 
nated in  a  known  manner  by  appropriate  com- 
pensation organs  provided  with  bimetallic  springs. 

To  protect  this  exterior  insulating  layer  against 
moisture,  it  is  covered  by  a  waterproof  coating 
(rubber  or  the  like) . 

Obviously  the  heat  leveling  effect  of  the  ar- 
rangement is  increased  by  use  of  two  or  more  of 


such  heat  conducting  layers,  eventually  separated 
by  felt  layers,  instead  of  one. 

The  invention  is  shown  in  the  annexed  drawing 
by  way  of  example  on  the  end  part  of  a  base 

5  rangefinder. 

In  the  tube  I ,  in  the  end  of  which  the  prism  P 
is  located,  the  optical  system  consisting  of  turn- 
ing wedges  K,  objective  lens  O  and  the  other  opti- 
cal elements  required  (not  shown)  is  arranged  in 

10  a  known  manner  in  an  interior  tube  L  The  tube 
I  is  concentrically  surrounded  by  a  cylindrical  felt 
layer  2,  the  latter  is  surrounded  by  a  concentric 
loose  copper  or  aluminium  wire  net  3  which  is 
again  wrapped  in  a  concentric  loose  felt  layer  4 

15  which  is  finally  coated  by  the  rubber  skin  5. 
Instead  of  the  wire  net,  a  smooth  or  coiled 
copper  or  aluminium  wire  winding  can  be  used. 

By  these  heat  insulating  layers,  the  heat  irra- 
diated on  one  side  which  by  irregular  heat  dilata- 

20  tion  would  cause  bending  of  the  tube  and  accord- 
ingly displacement  of  the  optical  image  on  the 
graticule,  is  considerably  diminished  and  by  the 
inserted  wire  nettings  the  small  heat  quantity 
still  passing  through  the  insulating  layers  is 

25  equally  distributed  over  the  whole  circumference 
of  the  insulating  layer  inside  the  metal  net.  Of 
course,  the  more  insulating  layers  alternating 
with  conducting  layers  are  applied,  the  better  is 
the  heat  distribution. 

30  MAX  MAURER. 
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The  invention  relates  to  a  process  for  pre-  frequent  intervals,  and  to  effect  the  removal  of 
venting  the  formation  of  scale  and/or  for  re-  the  sludge  formed  from  the  boiler  at  more  f re- 
moving any  scale  that  may  have  been  formed  in  quent  intervals  likewise.  In  view  of  the  fact 
boilers.  that  it  is  not  on  a  chemical  reaction  that  the 

According  to  the  invention  the  formation  of   j  action  of  the  resin  is  based,  the  quantity  of  resin 

scale  in  boilers  is  prevented  by  adding  the  resins  to  be  employed  is,  between  wide  limits,  independ- 

of  the  various  kinds  of  Boswellia  to  the  boiler  ent  of  the  degree  of  hardness  of  the  water, 

water  and  operating  the  boiler  in  the  presence  After  the  completion  of  a  period  of  operation 

of  these  resins.  of  substantial  length,  say  at  intervals  of  six 

A  preferable  method  of  carrying  the  process  10  months'  service,  the  boiler  should  preferably  be 

into  effect  is  to  charge  a  quantity  of  resin  pro-  shut  down  and  should,  after  having  cooled  down, 

portionate  to  the  quantity  of  water  contained  in  be  cleaned  of  the  sludge  formed,  making  use  for 

the  boiler  into  the  boiler  itself.    Following  this  this  purpose  of  a  strong  jet  of  water  or  possibly 

the  boiler  is  operated  in  the  usual  manner.  After  of  suitable  brushes, 

the  lapse  of  a  substantial  period  of  operation,  15  El 

e.  g.  of  a  period  of  operation  of  2  to  4  weeks,  a  xamp  e 

new  charge  of  Boswellia  resin  is  added.    The  a  water-tube  boiler  holding  850  litres  of  water 

sludge  precipitated  is  removed  from  the  boiler  and  evaporating  one  cubic  metre  of  water  per 

from  time  to  time.  day  was  covered  with  a  layer  of  scale  of  5  to  6 

If  scale  has  already  formed  on  the  boiler  sur-  20  millimetres  thickness.  The  chemical  data  of  the 

faces,  such  scale  will  peel  off  under  the  action  feedwater  employed  were  the  following: 
of  the  Boswellia  resin,  and  in  this  condition  it 

will  be  easily  removable.    In  such  a  case  it  will       Degree  of  alkalinity  degrees—  4.08 

be  necessary,  pending  the  time  until  the  peeling-  Variable  hardness. —German  degrees..  11.44 

off  of  the  scale  is  completed,  to  increase  the  quan-  2g  Invariable  hardness  do   9.78 

tity  of  resin  charged  into  the  boiler  at  each  oc-  "    Total  hardness  do  21.22 

casion,  and  to  repeat  such  charging  at  more  fre-  Quantity  of  MgO  contained  in  1  litre  of 

quent  intervals.  water   grams..  0.04639 

Tests  have  shown  that  at  the  start  it  is  ad-  Quantity  of  CaO  contained  in  1  litre  of 

visable  to  charge  30  to  60  grams  of  Boswellia  -M     water  do   0.1477 

resin  per  cubic  metre  of  water  contained  in  the  5Q       ms    f  Boswellia  resin  were  charged  into 

boiler    The  resin,  preferably  employed  in  ground  h(J             Qn       fQU      and      h  d 

1     I  VllC    rg6t     V^f  w  6r  aVfheKbr  ation  the  sludge  was  blown  off.   After  operation 

ginning  of  the  operation  of  the  latter.   The  boil-  continued  during  one  week.  another  30  grams  of 

er  is  operated  in  the  usual  manner,  the  water  ;;,  sin          added  and  thj                 fed  anQther 

m  into1itfcontinuous ^  ?nd  the  sludge  formed  fc          at                       the  gcale  fQrmed 

s  blown-off  from  time  to  fame.   We  found  that  blcwn  Qff  Qn  th              d      f0]lmvi  the 

m  order  to  ensure  that  the  resin  should  exert  charging.    After  the  completion  of  a  period  of 

its  action  to  the  best  advantage  the  boiler  should  week   th   boiler        snut  down    The  scale 

not  be  blown-off  during  at  east  three  days  fol-  40  b   whicn  tne  boiler     rfaces  were  originally  cov. 

lowing  the  charging    The  charging  of  resm  may  £           d  Qff  completely  and  its  greatJ  t 

be  repeated  from  time  to  time.    Thus,  it  was  had  aiVeady  become  removed  in  the  form  of  sludge 

found  advantageous  that  a  new  charge  of  30  duri      the  period  of  Ooeration.    Following  this 

to  40  grams  of  resin  per  cubic  metre  of  water  the  boiler  was  operated  during  a  period  exceed- 

contained  in  the  boiler  should  be  administered  4.3  ing  six  months,  adding  30  grams  of  resin  each 

after  a  period  of  operation  of  two  to  four  weeks.  month.    After  the  lapse  of  this  period  of  over 

In  the  case  of  boilers  the  surfaces  of  which  six  months,  either,  it  was  not  possible  to  detect 

are  covered  with  scale,  the  charging  of  resin  is  any  formation  of  scale.  The  sludge  removed  from 

effected  at  more  frequent  intervals,  e.  g.  at  in-  the  boiler  may,  after  drying  and  grinding  it,  be 

tervals  of  one  to  two  weeks.    After  the  fourth  ■"><>  s0ld  as  a  metal  polishing  powder.   It  is  also  pos- 

or  fifth  charging  the  existing  scale  will  as  a  rule  sible  to  employ  Boswellia  resin  in  combination 

already  have  peeled  off  completely,  so  that  dur-  with  other  water-softening  preparations.  The 

ing  the  operation  going-on  from  that  time  on-  resin  may,  after  having  been  ground,  be  mixed 

ward  complete  absence  of  scale  is  already  as-  with  some  filling  material  as  e.  g.  with  sodium 

sured.    It  will  then  be  possible  to  increase  the  55  carbonate  or  sodium  sulphate,  compressed  into 

intervals  at  which  resin  is  administered  to,  say  tabloids  and  used  in  this  form,  thereby  facili- 

three  or  four  weeks.  tating  the  charging  of  the  exact  quantities  re- 

If  the  boiler  water  possesses  a  very  high  de-  quired  and  their  uniform  distribution  in  the  wa- 

gree  of  hardness,  it  will  be  necessary  to  employ  ter  contained  in  the  boiler, 

slightly  greater  quantities  of  resin,  and  at  more  UU  IREN  KOVACS. 
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The  invention  relates  to  a  fuel  injection  pump 
for  internal  combustion  engines  whose  pump 
chamber  occupies  a  position  between  a  positively 
driven  pump  piston  and  a  spring-loaded  equaliz- 
ing piston  sliding  in  a  longitudinal  bore  of  the 
pump  piston,  and  is,  on  the  down  stroke  of  the 
pump  piston,  connected  with  the  injection  port, 
by  means  of  an  opening  in  the  piston  wall,  so 
that  the  equalizing  piston  injects  the  fuel  and  by 
its  displacement  in  the  pump  piston  again  breaks 
the  connection. 

The  invention  consists  in  providing  a  cavity  in 
the  equalizing  piston,  which,  after  the  equaliz- 
ing piston  has  entirely  or  nearly  broken  the  con- 
nection between  the  pump  chamber  and  the  high 
pressure  injection  conduit,  connects  the  latter,  for 
relieving  the  pressure  therein,  directly  with  a 
space  of  lower  pressure. 

In  this  manner  a  relief  of  the  pressure  conduit 
is  obtained  which  begins,  independently  of  the 
speed  of  rotation  of  the  machine,  immediately 
after  the  completion  of  the  injection,  and  which 
remains  uninfluenced  by  the  pressure  conditions 
prevailing  in  the  pump  chamber  after  the  injec- 
tion. 

In  the  drawings  are  shown  by  way  of  example 
an  embodiment  of  the  invention,  Fig.  1  showing  a 
a  longitudinal  section  of  the  equalizing  pump  at 
the  end  of  the  suction  stroke,  Fig.  2  at  the  end 
of  the  overflow  operation,  Fig.  3  during  the  fuel 
injection,  and  Fig.  4  during  the  pressure  relief. 

A  pump  piston  2,  positively  driven  by  a  cam 
(not  shown),  operated  by  the  engine  in  known 
way,  and  extending  into  the  pump  housing  I ,  re- 
ceives in  a  longitudinal  bore  the  equalizing  piston 
3.  The  pump  chamber  4  is  in  the  interior  of 
pump  piston  2.  During  the  downward  motion  of 
the  pump  piston,  in  which  the  equalizing  piston 
resting  on  the  annular  shoulder  5  does  not  take 
part,  the  pump  piston  opens  the  suction  port  6 
in  the  pump  housing  and  connects  the  same, 
through  the  annular  space  7,  the  transverse  port 
8  and  the  longitudinal  duct  9,  with  the  pump 
chamber  4  (Fig.  1),  so  that  the  latter  becomes 
filled  with  fuel.  With  the  next  upward  move- 
ment of  the  pump  piston,  it  first  closes  the  suc- 
tion port  6  and  the  transverse  port  8  and  carries 
along,  through  the  medium  of  the  enclosed  fuel, 
the  equalizing  piston  3,  accompanied  by  increased 
compression  of  the  equalizing  spring  10.  Thereby 


the  fuel  content  of  the  pump  chamber  is  put 
under  pressure  of  the  equalizing  spring.  With 
further  continuation  of  the  upward  motion  of  the 
pump  piston,  the  latter  connects  the  pump  charn- 

5  ber  with  the  overflow  channel  14,  by  way  of  longi- 
tudinal duct  9,  cross  bore  II,  annular  space  12 
and  opening  13.  As  a  result  of  the  consequent 
drop  in  pressure,  the  equalizing  piston  is  moved 
downward  under  pressure  of  its  spring,  and  thus 

10  discharges  fuel  into  the  overflow  channel  14, 
until  the  inclined  edge  15  of  the  equalizing  pis- 
ton has  moved  over  the  opening  13  in  the  pump 
piston  (Fig.  2).  The  pump  piston  is,  in  a  way 
well  known  per  se,  revoluble  about  its  longitu- 

15  dinal  axis,  by  means  of  a  governor  so  that,  ac- 
cording to  the  position  of  the  inclined  edge  over 
the  opening  13,  the  covering  of  the  latter  occurs 
sooner  or  later  and  thereby  a  larger  or  smaller 
quantity  of  fuel  remains  in  the  pump  chamber, 

20  for  the  following  injection.  In  the  next  instant, 
the  pump  piston  connects  the  pump  chamber 
with  the  fuel  injection  conduit  17  (Fig.  3)  through 
longitudinal  duct  9,  cross  bore  1 1,  annular  space 
12  and  opening  16.   The  equalizing  piston  then 

25  moves  downward  under  the  pressure  of  the 
equalizing  spring  and  causes  the  fuel  to  be  in- 
jected until  the  equalizing  piston  has  covered 
the  opening  IS  by  its  guide  ring  or  cut-off  edge 
18,  and  at  the  same  time,  or  slightly  before,  its 

30  control  edge  1 9  has  opened  the  overflow  opening 
20,  which  connects  the  pump  chamber  with  the 
overflow  channel  14.  As  soon  as  the  cut-off  18 
has  covered  or  almost  covered  the  opening  16,  the 
cavity  21,  in  the  further  progress  of  the  down- 

35  ward  motion  of  the  equalizing  piston,  establishes 
a  direct  connection  between  the  injection  conduit 
1 7  and  the  overflow  channel  1 4  or  other  low  pres- 
sure space,  so  that  the  injection  pressure  in  the 
injection  conduit  drops  quickly  to  the  low  pres- 

40  sure  in  the  overflow  channel  (Fig.  4).  As  this 
relief  is  controlled  by  the  injection-controlling 
equalizing  piston,  it  occurs  whatever  the  machine 
speed,  always  in  direct  sequence  to  the  injection. 
Inasmuch  as  a  separate  relief  is  provided  for  the 

45  pump  chamber  through  opening  20,  the  relief  of 
the  injection  conduit  is  not  delayed  by  pressure 
remaining  in  the  pump  chamber. 
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This  invention  relates  to  a  latently  hydraulic 
binder.  In  the  well  known  processes  for  produc- 
ing alumina  in  which  the  starting  material  is 
"opened"  or  solabilized  by  heat  and  the  product 
of  this  operation  is  lixiviated  with  diluted  soda 
solution,  after  lixiviation  a  residue  is  left  con- 
taining all  the  constituents  of  the  calcined  prod- 
uct which  are  insoluble  in  the  lixiviating  liquid. 

Now  we  have  found  that  this  residue  possesses 
latently  hydraulic  properties  and  therefore  is  ex-  10 
cellently  adapted  to  be  employed  as  a  substituent 
for  trass  or  Si-material.   As  a  matter  of  fact, 
this  residue  when  dried  and  mixed  with  Portland 
cement  constitutes  a  compound   cement  the 
strength  properties  of  which  resemble  those  of  15 
a  normal  Portland  cement  which  proves  that  the 
addition  of  this  residue  not  acts  in  the  sense  of 
the  addition  of  an  inert  material  so  as  to  decrease 
the  strengthening  properties,  but  that  this  ma- 
terial participates  itself  in  the  seting  and  hard-  20 
ening  operation. 

It  is  true  that  it  is  old  to  employ,  as  a  hydraulic 
addition,  the  so-called  Si-material  resulting  from 
the  solubilization  of  clay  by  means  of  acids  and 
substantially  consisting  of  reactive  silic  acid.  25 
This  Si-material  in  its  composition  corresponds, 
owing  to  its  contents  of  solubilized  silicic  acid,  to 
a  considerable  extent  to  the  natural  sorts  of  trass. 
However  it  could  by  no  means  be  expected  that 
the  residue  obtained  by  alkaline  opening  and  30 
subsequent  lixiviation  with  water  or  with  an  alka- 
line solution  would  show  the  same  latently  hy- 
draulic properties.  We  have  ascertained  that 
this  residue  can  be  used  as  an  additional  material 
for  cements  participating  in  the  setting  process.  35 
The  hydraulic  properties  may,  however,  also  be 
developed  by  the  addition  of  other  suitable  sub- 
stances such  as  plaster  of  Paris. 

The  invention  may  be  more  fully  explained  by 
the  following  practical  example.  40 

100  kilograms  of  an  aluminous  raw  material 


containing  about  25  p.  Ct  of  AI2O3  are  intimately 
mixed  with  150  kilograms  of  calcium  carbonate 
containing  about  96  p.  Ct.  CaCCh  and  calcined  at 
a  temperature  of  from  1400  to  1450°  C.  The  cal- 
cined product  containing  calcium  aluminate  is 
lixiviated  with  a  soda  solution  containing  5  grams 
Na2C03  per  liter.  By  filtering  off  the  aqueous 
solution  a  residue  of  about  150  kilograms  calcu- 
lated upon  dry  material  is  obtained  which  residue 
when  mixed  with  a  normal  Portland  cement  in 
the  ratio  of  TO  parts  by  weight  of  Portland 
cement  to  30  parts  by  weight  of  the  dried  residue, 
or  of  50 : 50  respectively  for  carrying  out  the  nor- 
mal test  shows  the  following  strength  properties: 

Normal  test  with  the  above  material  mixed  with 
normal  sand  in  the  ratio  of  1 :3 


70:30 

50:50 

Compression 

Tension 

Compression 

Tension 

3  days  W>  

288 

28 

208 

22 

7  days  W.  

318 

2!l 

227 

27 

28  days  W  

438 

41 

325 

28 

28  days  K  '  

515 

43 

394 

38 

1  W  =  water  stnrinp. 
'  K  =  mixed  storing. 

Strength  test,  admixture  of  Rhine  sand  1 :3  earth 
moisture 


70:30 

50:50 

Compression 

Tension 

Compression 

Tension 

3  days W  

310 

29 

216 

19 

7  days  W  

439 

33 

332 

28 

28  days  W  

536 

36 

372 

32 

28  days  K...  

673 

53 

468 

39 
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This  invention  relates  to  a  method  of  manu- 
facturing flattened  condensers  of  stable  form  by 
the  use  of  a  dielectric  consisting  of  artificial  ma- 
terial. 

As  is  well  known  artificial  foils  may  be  employed 
as  a  dielectric  for  manufacturing  electric  con- 
densers which  possess  in  part  excellent  electrical 
values,  particularly  a  small  loss  angle  and  a  ca- 
pacity which  remains  constant  over  wide  limits. 
To  retain  the  good  properties  a  condenser  of  sta- 
ble form  is  among  other  things  necessary;  for  in- 
stance, a  condenser  of  the  roll  type.  However, 
roll  condensers  present  the  disadvantage  in  that 
they  utilize  the  space  of  the  casing  to  a  very 
slight  extent  and  it  is  therefore  desirable  to  man- 
ufacture also  the  reel  by  the  use  of  a  dielectric 
consisting  of  artificial  material  in  the  form  of  a 
flattened  condenser.  However,  the  flattened 
condenser  has,  on  the  other  hand,  the  disadvan- 
tage that  if  it  is  not  firmly  held  in  a  clamping  de- 
vice it  loses  its  form  with  time,  so  that  the  ca- 
pacity of  the  dielectric  is  no  longer  constant. 

The  object  of  the  present  invention  is  to  pro- 
vide a  method  of  manufacturing  a  flattened  con- 
denser of  stable  form  by  the  use  of  a  thermo- 
plastic dielectric  of  artificial  material,  which  con- 
sists in  winding  at  first  the  dielectric  strips  to- 
gether with  the  coatings  consisting  of  separate 
metal  foils  or  of  metal  coatings  applied  to  the 
strips  on  to  a  deformable  hollow  mandrel  and 
then  in  flattening  this  reel  under  circumstances 
at  a  high  temperature  by  pressing  it  between 
pressure  bodies  and  in  applying  such  a  heat  with- 
in the  press  as  to  weld  the  parts  of  artificial  ma- 
terial lying  upon  each  other.  In  this  matter,  a 
condenser  of  a  very  stable  form  is  obtained  so 


that  it  may  be  inserted  in  the  casing  without  the 
use  of  a  clamping  device.  The  condenser  is 
therefore  pressed  into  a  flattened  form  by  the 
simultaneous  application  of  heat  in  order  that 

5  the  dielectric  intermediate  layers  become  more 
easily  deformable  and  do  not  break  when  kinked. 

In  this  case  the  heating  should  be  so  intense  as 
not  to  fear  a  softening  of  the  insulating  material, 
whereas  the  heating  necessary  for  welding  the 

10  parts  of  artificial  material  must  be  increased  to 
the  softening  point  or  to  a  value  in  the  neigh- 
borhood thereof.  When  welding  the  parts  to- 
gether it  is  preferable  to  apply  a  sudden  quantity 
of  heat  which  softens  only  the  outer  layers  or  the 

15  edges  of  the  strips  of  artificial  material  project- 
ing from  the  ends  thereof;  in  this  manner  dam- 
ages of  the  condenser  due  to  short-circuits  or  to  a 
reduction  of  the  disruptive  strength  are  prevent- 
ed. 

20  Furthermore,  it  has  been  found  advantageous 
to  employ  as  a  mandrel,  one  consisting  of  the 
same  or  a  similar  material  as  the  dielectric  in  or- 
der that  also  the  latter  is  welded  when  heated 
together  with  the  wound  body  so  as  to  form  a 
0.  stable  unit;  in  this  manner  the  condenser  is 
"a  sealed  against  the  atmosphere  also  from  the  side 
of  the  mandrel. 

If  the  mandrel  is  caused  to  project  from  the 
wound  body  at  the  front  side  the  leads  extending 
to  the  wound  body  may  be  mechanically  fixed 
thereto  in  a  known  manner.  It  is  also  possible 
to  fix  the  entire  condenser  to  the  projecting  end 
of  the  mandrel,  for  instance,  to  arrange  it  in  the 
casing  as  a  freely  supported  condenser. 
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The  present  invention  relates  to  a  process  of 
fabricating  reinforced  vehicle  bodies  from  arti- 
ficial resins  and  fibrous  materials,  such  as  wood. 

A  method  of  making  vehicle  bodies  from  lami- 
nated artificial  resin  materials  has  already  been 
proposed.  According  to  this  method,  the  vehicle 
body  is  composed  of  finished  wall  parts  by  unit- 
ing the  marginal  portions  after  the  parts  have 
been  pressed  out  of  laminated  artificial  resin  ma- 
terials by  using  pressure  and  heat.  Paper  webs 
are  used  as  filling  material  or  artificial  resin  car- 
riers which  during  preparation  are  impregnated 
with  an  artificial  resin  material  and  after  plac- 
ing several  layers  over  one  another  they  are 
pressed  in  a  die  to  form  an  artificial  material 
of  great  strength.  A  part  of  the  vehicle  body 
made  in  this  manner  is  characterized  by  its  high 
elasticity  which  is  comparable  with  hardened 
spring  steel.  However,  the  coefficient  of  elonga- 
tion or  expansion  of  such  material  is  limited  so 
that  a  breakage  can  occur  in  the  case  of  very 
violent  shocks. 

An  artificial  material  of  a  similar  type  is  known 
which  contains  thin  layers  of  disbarked  wood  in 
place  of  the  above  described  paper  webs.  These 
wood  layers  are  also  treated  before  the  pressing 
operation  with  an  artificial  resin  such  as  on  the 
phenol  or  cresol  basis  and  after  the  pressing  op- 
eration, they  form  an  artificial  mass  which  shows 
the  veining  of  the  wood  in  a  glossy  surface. 

According  to  the  present  invention,  there  are 
pressed  out  of  such  artificial  resin  material,  which 
contains  the  thin  wood  layers  as  filling  material, 
the  wall  parts  in  one  piece  for  a  vehicle  body 
with  their  marginal  portions  reinforced  for  the 
union  and  for  increasing  the  strength  of  the 
panels.  A  particularly  high  resistance  or  strength 
of  the  wall  panels  can  be  attained  if  woods  are 
used  which  have  a  high  fiber  strength  as  is  the 
case  for  example  with  ash,  pine  and  similar  long 
fiber  woods.  Oak  and  beech  have  a  very  strong 
fiber  bond  and  are  also  suitable  for  making  the 
wall  parts. 


In  order  to  obtain  elastic  properties  of  the 
wall  panels  which  are  satisfactory  in  every  re- 
spect, it  is  advantageous  to  arrange  the  wood  lay- 
ers, impregnated  with  artificial  resin,  over  one 
.-,  another  with  the  fibers  of  one  wod  layer  ar- 
ranged crosswise  with  respect  to  the  direction  of 
the  wood  fiber  of  an  adjacent  layer.  The  uniting 
edges  are  formed  by  bending  the  wood  layers  dur- 
ing the  insertion  thereof  in  the  pressing  dies. 

10  Further  layers  of  wood  veneers  cut  into  strips 
are  placed  thereon  for  forming  the  necessary  re- 
inforcements and  ribs.  Additional  artificial  resin 
mass,  which  contains  irregularly  distributed  fill- 
ing materials,  may  also  be  added  especially  for 

15  rounding  out  the  corners  and  edges  and  united 
with  the  other  material  during  the  same  press- 
ing operation. 

The  artificial  materials  for  the  construction 
of  bodies  for  automobiles  according  to  the  pres- 

2o  ent  invention,  which  are  produced  by  using  wood 
veneers  have  the  same  strength  qualities  as  arti- 
ficial resin  materials  with  paper  insertions.  The 
bending  strength  attains  values  exceeding  2,000 
kilograms  per  square  centimeter  while  with  re- 

25  spect  to  the  notch  shock  strength,  values  exceed- 
ing 80  cm.kg/cm2  are  attained. 

By  using  the  material  herein  described  the 
body  of  artificial  material  can  be  made  very  re- 
sistible to  all  hard  stresses  and  very  light  for 

oq  improving  the  operating  characteristics  of  the 
vehicle.  Moreover,  if  suitable  kinds  of  wood  are 
used,  a  very  fine  surface  having  a  natural  ap- 
pearance can  be  produced  so  that  a  special  lac- 
quering will  be  superfluous.    This  laminated 

;;.5  wood  material  is  also  particularly  adapted  for  the 
inner  equipment. 

The  use  of  the  wood  veneer  as  resin  carrier 
has  the  further  advantage  of  immediate  use  and 
almost  complete  utilization  of  the  wood  from 

40  which  the  cellulose  fiber  for  obtaining  paper  lay- 
ers could  only  be  produced  with  difficulty  and 
with  considerable  waste. 
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The  invention  relates  to  a  method  of  coating 
wax  bands,  bearing  a  mechanical  sound  record, 
with  graphite,  and  to  a  device  for  carrying  out 
this  method,  it  relates  particularly  to  a  method 
and  a  device  for  coating  bands  consisting  of  a  5 
flexible  carrier  lever  with  a  thin  wax  layer  de- 
posited thereon  and  bearing  the  sound  record,  a 
number  of  coadjacent  sound  grooves  being  cut 
into  the  surface  of  said  wax  layer  by  means  of  a 
stylus  parallel  or  nearly  parallel  to  the  edge  of  10 
the  band.  In  the  present  case,  the  coating  with 
graphite  serves  the  purpose,  known  per  se,  to 
make  the  recorded  surface  of  the  original  sound 
carrier  electrically  conductive  so  that  it  is  possible 
to  produce  a  matrix  thereof  in  a  galvanic  bath.  15 

Since  long,  the  general  proposal  is  known  to 
coat  the  surface  of  original  sound  bands,  whose 
sound  record  layer  consists  of  wax,  with  graphite ; 
but  a  suitable  method  of  carrying  out  such  coat- 
ing with  graphite  is  lacking.  Hitherto,  coating  20 
short  pieces  of  sound  bands  with  graphite  could 
be  carried  out  manually  so  as  to  make  it  possible 
to  produce  a  matrix  in  a  galvanic  bath;  but  in 
coating  long  sound  bands  with  graphite,  it  was 
found  that  certain  portions  of  the  surface  would  25 
not  readily  take  the  graphite  coating  although 
the  graphite  coating  of  these  portions  of  the  wax 
band  showed  a  glossy,  metallic  black  surface. 

Investigations  have  proved  that  this  difficulty 
is  due  to  the  fact  that  said  portions  of  the  surface  30 
of  the  wax  band  have  been  overpolished,  that  is, 
the  graphite  has  been  pressed  so  much  into  the 
wax  and  has  been  smeared  over  with  fine  wax 
to  such  an  extent  that  the  individual  graphite 
particles  have  become  highly  isolated.  Since  the  35 
adhesion  and  stickiness  of  wax  is  very  consider- 
able, it  is  impossible,  even  by  repeatedly  brushing 
over,  to  remove  a  graphite  particle,  surrounded 
by  wax,  out  of  its  position. 

According  to  the  present  invention,  this  diffi-  40 
culty  is  obviated  in  coating  the  sound  band  with 
graphite  by  continually  and  uniformly  polishing 
the  graphite  powder  applied  to  the  recorded  sur- 
face of  the  sound  band  by  uniform  strokes  ex- 
tending over  the  entire  length  of  the  band  until  45 
the  latter  has  acquired  a  glossy,  metallic  black 
appearance.  By  the  polishing  strokes  extending 
over  the  whole  length  of  the  band  it  is  attained 
that  all  parts  of  the  surface  of  the  sound  band 
are  treated  for  a  certain  uniform  period  by  the  50 
graphite  coating  tool,  which  advantageously  con- 
sists of  a  camel  hair  brush,  and  when  the  sur- 
face of  the  wax  band  has  acquired  a  glossy,  me- 
tallic black  appearance,  the  polishing  with  graph- 
ite powder  is  finished  and  the  wax  band  is  ready  55 


for  the  galvanic  treatment.  To  continue  the  pol- 
ishing with  the  graphite  coating  tool  after  this 
state  has  been  reached  is  not  only  useless  but 
detrimental  because  it  leads  to  said  over-polish- 
ing of  the  band. 

In  order  to  save  room,  the  invention  provides 
to  wind  the  recorded  original  sound  band  helical- 
ly upon  a  drum  in  a  manner  known  per  se,  and 
to  move  a  polishing  brush,  which  is  continuously 
supplied  with  graphite  powder,  along  the  drum 
in  accordance  with  the  rotation  of  the  drum  and 
with  the  pitch  of  the  helical  line  formed  by  the 
sound  band.  The  excess  of  graphite  particles 
between  the  contours  of  the  sound  grooves  are 
removed  according  to  the  invention  by  means  of 
a  rotating  brush  and  are  carried  off  from  the 
surface  of  the  sound  band  by  means  of  a  suction 
device. 

For  carrying  out  said  method,  the  invention 
provides  a  device  having  parallel  to  the  axis  of  a 
drum,  serving  to  helically  wind  upon  it  the  origi- 
nal sound  band,  a  guide  upon  which  there  is  ar- 
ranged, shiftable  in  longitudinal  direction,  a  pol- 
ishing brush  serving  to  spread  the  graphite  pow- 
der applied  to  the  surface  of  the  wax  band.  The 
device  for  supplying  the  graphite  is  preferably 
built  into  the  polishing  brush. 

Advantageously,  the  polishing  brush  is  movable 
and  adjustable  in  radial  direction  to  the  drum. 
In  addition,  the  invention  provides  that  the  guide 
running  parallel  to  the  axis  of  the  drum  carries, 
besides  the  polishing  brush,  also  the  rotating 
brush  for  removing  the  excess  of  graphite  par- 
ticles and  the  suction  device  required  therefor. 
The  polishing  brush,  the  rotating  brush,  and  the 
suction  device  are  advantageously  fixed  to  a  com- 
mon slide. 

In  order  to  simplify  the  driving  of  the  graphite 
coating  device,  the  guide  lying  parallel  to  the 
axis  of  the  drum  may  consist  of  a  screw  spindle 
having  a  common  drive  with  the  drum.  It  is 
advisable  to  effect  the  driving  by  a  direct  current 
motor  provided  with  a  pole  reversing  device  con- 
trolled by  the  slide  of  the  graphite  coating  device 
and  serving  to  change  the  direction  of  rotation 
of  the  motor,  said  pole  reversing  device  compris- 
ing two  contacts  adjustable  along  the  spindle, 
so  that  it  is  possible  to  bring  the  reversing  points 
of  the  graphite  coating  brush  in  the  simplest 
manner  to  correspond  to  the  length  of  the  band 
to  be  coated  with  graphite. 

A  constructional  example  of  a  graphite  coating 
device  according  to  the  invention  is  illustrated 
in  the  accompanying  drawing,  in  which: 
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Fig.  1  is  a  front  view  of  the  device,  and  Fig.  2 
is  a  view  as  seen  from  the  right  in  Fig.  1. 

On  a  frame  I  there  is  supported  in  two  bearings 
2,  3  a  drum  4  upon  which  the  wax  band  5  with 
the  sound  grooves  is  wound  in  a  helical  line.  The 
frame  I  also  carries  two  bearing  brackets  6,  7 
holding  a  screw  spindle  8  parallel  to  the  axis  of 
the  drum  4.  This  spindle  and  the  drum  are 
driven  by  a  common  motor  9,  advantageously  a 
direct  current  motor,  whose  shaft  10  is  connected 
via  a  coupling  If  with  a  shaft  13  supported  at 
12  in  the  bearing  bracket  7.  On  the  shaft  13 
there  is  a  worm  14  engaging  a  worm  wheel  15 
carried  by  the  shaft  2  of  the  drum.  The  shaft 
of  the  drum  carries  a  bevel  wheel  16  engaging  a 
bevel  wheel  17  attached  to  the  lower  end  of  a 
vertical  shaft  18,  which  is  supported  in  lateral 
projections  of  the  bearing  bracket  7.  At  the 
upper  end  of  shaft  1 8  there  is  a  bevel  wheel  2  I 
engaging  a  bevel  wheel  22,  which  is  attached  to 
the  spindle  8. 

The  spindle  8  also  carries  a  slide  23  with  a  cor- 
responding inside  thread,  said  slide  being  pre- 
vented from  turning  with  the  spindle  by  a  rod 
24,  around  which  it  extends,  the  rod  24  running 
parallel  to  the  spindle  8  between  the  bearing 
brackets  6,  7.  The  slide  carries  a  brush  25  with 
camel  hair  bristles,  the  brush  being  linked  to  the 
slide  and  folding  upwards  by  means  of  a  handle 
26  or  downwards  in  an  end  position,  in  which  it 
is  suspended  over  the  drum  4  and  may  be  accu- 
rately adjusted  with  respect  to  the  drum  by 
means  of  an  adjusting  screw  27. 

The  slide  also  carries  a  disc-shaped  brush  20 
having  bristles  at  its  circumference  and  being 
rotatably  supported  at  28.  The  brush  29  may  be 
driven  in  any  suitable  manner,  for  example  via 
a  flexible  shaft  or  by  means  of  an  auxiliary  motor, 
and  is  also  adjustable  by  means  of  an  adjusting 
screw  30  with  respect  to  the  drum  4.  The  brush 
29  is  disposed  in  a  housing  31  which  is  open 
towards  the  drum  8  in  order  to  give  the  brush 
access  to  the  drum.  A  suction  piping  32  is  at- 
tached to  the  housing  31. 

On  the  screw  spindle  8,  at  both  sides  of  the 
slide  23,  there  are  arranged  runners  33,  34  shift- 
able  along  the  spindle  and  adjustable,  each  run- 
ner being  provided  with  a  contact  35  and  36  re- 
spectively. These  contact  runners  form  a  part 
of  a  pole  reversing  device  of  the  direct  current 
motor  9  and  are  inserted  in  the  circuit  of  the 
motor  in  such  a  manner  that,  when  the  brush 
slide,  in  its  movement  along  the  spindle  8,  knocks 
against  one  of  the  contacts,  the  direction  of  rota- 
tion of  the  armature  of  the  motor  is  reversed. 
Since  pole  reversing  devices  of  this  kind  are 
known  per  se,  the  arrangement  of  the  connections 
is  not  illustrated  in  the  drawing. 

When  starting  the  graphite  coating  device,  all 
brushes  are  at  first  screwed  up.  Then  the  wax 
band  is  wound  upon  the  graphite  coating  drum, 
during  which  operation  it  should  be  absolutely 
avoided  to  touch  the  wax  surface  with  the  hand. 
At  certain  distances  the  wax  band  is  fixed  at  its 
not  waxed  edge  to  the  drum  by  means  of  not 
illustrated  clips.  When  the  wax  band  is  com- 
pletely wound  upon  the  drum,  the  motor  9  is 
switched  on  and  the  wax  band  is  slightly  polished 
with  some  wadding.  Thereupon  some  graphite  is 


strewn  on  wadding,  and  the  band  is  once  more 
polished  slightly.  After  this  preliminary  treat- 
ment, the  contact  runners  33,  34  are  adjusted  to 
the  length  of  the  band,  and  the  brush  25  is  care- 
g  fully  screwed  down  so  far  that  the  points  of  the 
bristles  are  only  slightly  bent.  Into  the  brush 
25  there  is  built  a  funnel  37  having  a  number  of 
outlets  36  between  the  bundles  of  bristles.  The 
funnel  37  is  continually  fed  with  graphite  pow- 

10  der,  which  the  brush  spreads  uniformly  over  the 
wax  surface.  Since  the  drum  4  rotates  without 
interruption  and  the  brush  slide  is  moved  along 
the  drum  according  to  the  pitch  of  the  helical 
line  formed  by  the  wax  band,  the  brush  performs 

15  a  polishing  stroke  extending  from  the  beginning 
to  the  end  of  the  wax  band.  When  the  brush 
arrives  at  the  end  of  the  band,  the  brush  slide 
knocks  against  the  contact  36  and  causes  the 
direction  of  rotation  of  the  motor  9  to  be  re- 

2,)  versed,  which  also  reverses  the  direction  of  ro- 
tation of  the  drum  4  and  of  the  screw  spindle  8. 
Then  the  brush  25  performs  the  next  polishing 
stroke  from  the  end  towards  the  beginning  of 
the  wax  band.    When  the  brush  arrives  at  the 

9.  beginning  of  the  band,  the  slide  knocks  against 
the  contact  35,  which  again  causes  the  direction 
of  rotation  of  the  motor  9  to  be  reversed,  etc. 

The  time  required  for  the  graphite  coating 
operation  depends  upon  the  length  of  the  band 

3„  and  the  circumferential  velocity  of  the  graphite 
coating  drum.  The  band  is  properly  coated  with 
graphite  when  its  surface  has  a  glossy,  metallic 
clack  appearance.  When  this  state  is  reached, 
it  is  absolutely  necessary  to  stop  the  coating  with 

3-  graphite,  as  otherwise  the  band  will  be  over- 
polished. 

When  the  wax  band  is  perfectly  coated  with 
graphite,  the  brush  25  is  screwed  up,  the  rotat- 
ing disc-shaped  brush  29  is  screwed  down,  and 
10  the  suction  device  is  put  into  operation.  The 
brush  29  exclusively  serves  to  brush  out  the 
graphite  particles  between  the  contours  of  the 
recorded  wax  band,  these  particles  being  drawn 
out  by  the  air  current  of  the  suction  device  so 

4-  as  to  prevent  them  from  settling  again  on  the 
surface  of  the  wax  band.  After  the  entire  sur- 
face of  the  wax  band  has  been  brushed  out  and 
the  excess  of  graphite  particles  has  been  sucked 
cff,  the  whole  graphite  coating  device  is  put  out 

-,,  of  operation. 

The  graphite  coating  drum  is  enclosed  at  the 
bottom  by  a  box  38,  in  which  the  excess  of  the 
graphite  powder,  that  has  fallen  off  from  the 
wax  band,  is  collected.    This  waste  of  graphite 

-  -  powder  is  suitable  to  a  limited  extent  to  be  used 
again  in  the  coating  process.  However,  repeat- 
edly used  graphite  has  a  considerably  reduced 
conductivity,  for  which  reason  it  is  necessary  to 
continuously  add  new  graphite.    The  bad  state 

0()  of  the  graphite  is  caused  by  the  burning  of  the 
pure  graphite  and  the  remaining  of  impurities, 
such  as  soot.  etc.  Therefore,  the  graphite  col- 
lected in  the  box  38  is  passed  through  a  very 
fine  strainer  and  is  then  mixed  with  new  graphite 

e3  in  the  proportion  of  1  to  3.  The  graphite  em- 
ployed must  have  a  fineness  of  grain  amounting 
to  U.6  to  0.8  of  a  thousandth  part  of  a  millimeter. 
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Wet  dressings  are  prescribed  and  applied  ei- 
ther in  the  form  of  warm  wet  dressings  which 
are  covered  with  some  waterproof  material,  as 
in  the  case  of  the  well  known  Priessnitz  dress- 
ing, developing  warm  vapours,  or  in  the  form  of  5 
cool  wet  dressings  having  a  temperature  of  not 
much  above  that  of  the  body  and  being  capable 
of  producing  even  a  cooling  effect  according  to 
the  cover  employed.  For  this  purpose,  these  wet 
dressings  were  hitherto  secured  by  means  of  dry  10 
bandages  or  cloths.  These,  indeed,  prevent  the 
development  of  warm  vapours,  but  they  have  the 
disadvantage  that  the  securing  bandage  gets  wet 
and  that  the  dressing  dries  a  deal  too  quickly 
and  loses  its  effect.  15 

The  object  of  the  present  invention  is  to  pro- 
vide a  new  type  of  cool  wet  dressings  distinguished 
by  the  fact  that,  on  the  one  hand,  the  develop- 
ment cf  warm  vapours  is  prevented  and,  on  the 
other  hand,  the  dry  securing  bandage  is  pre-  2o 
vented  from  wetting  through  to  a  degree  which 
irritates  the  patient. 

This  is  accomplished  according  to  the  inven- 
tion by  providing  for  a  cool  wet  dressing  a  per- 
forated insertion  of  waterproof  material  placed  25 
between  the  dressing  and  the  bandage  and  being 
thick  enough  to  prevent  the  dressing  from  coming 
into  contact  with  the  securing  bandage  through 
the  holes  of  the  perforated  insertion. 

This  novel  arrangement  serves  to  prevent  the  3Q 
securing  bandage  from  being  completely  wetted 
through.  Undoubtedly,  the  securing  bandage  is 
still  wetted  to  a  certain  extent,  owing  to  the 
evaporation  through  the  holes  of  the  perforated 
insertion,  but  this  wetting  may  be  limited  to  such  35 
a  small  extent  by  a  suitable  size  and  number 


of  the  holes  still  sufficient  to  produce  a  cooling 
effect  of  the  dressing  so  that  the  securing  band- 
age will  not  be  wetted  so  much  as  to  irritate 
the  patient. 

In  order  that  the  insertion  should  have  the 
required  thickness  without  increasing  its  weight 
or  its  stiffness,  it  may  be  provided  with  an  un- 
even surface  by  forming  small  hcllow  projections, 
ribs,  grooves,  or  the  like. 

In  a  special  form  of  construction  of  the  sub- 
ject of  the  invention  the  insertion  consists  of  a 
rough  fabric  which  is  impregnated  with  a  water- 
proofing substance  so  as  not  to  fill  up  the  meshes 
of  the  fabric. 

A  constructional  example  of  the  subject  of  the 
invention  is  illustrated  in  the  accompanying 
drawing  in  which: 

Fig.  1  is  a  view  of  the  article;  and 

Figs.  2  and  3  are  cross  sections  on  the  lines 
II— II  and  III— III  of  Fig.  1. 

As  will  be  seen  from  the  drawing,  the  inser- 
tion consists  of  a  strip  of  the  required  width 
and  of  any  desired  length,  which  strip  is  formed 
by  pressing,  rolling,  or  the  like,  of  a  homoge- 
neous, non- absorbent,  pliable,  and  sufficiently  ex- 
tensible material. 

In  the  example  illustrated,  the  surface  of  the 
insertion  is  provided  with  ribs  a  so  that,  in  spite 
of  the  small  thickness  of  the  material,  the  in- 
sertion is  of  a  considerable  stoutness,  its  weight 
being  much  less  than  that  of  a  bandage  of  a 
corresponding  thickness.  Each  rib  is  provided 
with  perforations  serving  to  conduct  away  the 
vapours  developing  in  the  wet  dressing. 
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Wet  dressings  are  prescribed  and  applied  ei- 
ther in  the  form  of  warm  wet  dressings  which 
are  covered  with  some  waterproof  material,  as 
in  the  case  of  the  well  known  Priessnitz  dress- 
ing, developing  warm  vapours,  or  in  the  form  of 
cool  wet  dressings  having  a  temperature  of  not 
much  above  that  of  the  body  and  being  capable 
of  producing  even  a  cooling  effect  according  to 
the  cover  employed.  For  this  purpose,  these  wet 
dressings  were  hitherto  secured  by  means  of  dry 
bandages  or  cloths.  These,  indeed,  prevent  the 
development  of  warm  vapours,  but  they  have  the 
disadvantage  that  the  securing  bandage  gets  wet 
and  that  the  dressing  dries  a  deal  too  quickly 
and  loses  its  effect. 

The  object  of  the  present  invention  is  to  pro- 
vide a  new  type  of  cool  wet  dressings  distinguished 
by  the  fact  that,  on  the  one  hand,  the  develop- 
ment of  warm  vapours  is  prevented  and,  on  the 
other  hand,  the  dry  securing  bandage  is  pre- 
vented from  wetting  through  to  a  degree  which 
irritates  the  patient. 

This  is  accomplished  according  to  the  inven- 
tion by  providing  for  a  cool  wet  dressing  a  per- 
forated insertion  of  waterproof  material  placed 
between  the  dressing  and  the  bandage  and  being 
thick  enough  to  prevent  the  dressing  from  coming 
into  contact  with  the  securing  bandage  through 
the  holes  of  the  perforated  insertion. 

This  novel  arrangement  serves  to  prevent  the 
securing  bandage  from  being  completely  wetted 
through.  Undoubtedly,  the  securing  bandage  is 
still  wetted  to  a  certain  extent,  owing  to  the 
evaporation  through  the  holes  of  the  perforated 
insertion,  but  this  wetting  may  be  limited  to  such 
a  small  extent  by  a  suitable  size  and  number 


of  the  holes  still  sufficient  to  produce  a  cooling 
effect  of  the  dressing  so  that  the  securing  band- 
age will  not  be  wetted  so  much  as  to  irritate 
the  patient. 

5  In  order  that  the  insertion  should  have  the 
required  thickness  without  increasing  its  weight 
or  its  stiffness,  it  may  be  provided  with  an  un- 
even surface  by  forming  small  hollow  projections, 
ribs,  grooves,  or  the  like. 

10  In  a  special  form  of  construction  of  the  sub- 
ject of  the  invention  the  insertion  consists  of  a 
rough  fabric  which  is  impregnated  with  a  water- 
proofing substance  so  as  not  to  fill  up  the  meshes 
of  the  fabric. 

]5     A  constructional  example  of  the  subject  of  the 
invention  is  illustrated  in  the  accompanying 
drawing  in  which: 
Fig.  1  is  a  view  of  the  article;  and 
Figs.  2  and  3  are  cross  sections  on  the  lines 
20  II— II  and  III— III  of  Fig.  1. 

As  will  be  seen  from  the  drawing,  the  inser- 
tion consists  of  a  strip  of  the  required  width 
and  of  any  desired  length,  which  strip  is  formed 
by  pressing,  rolling,  or  the  like,  of  a  homoge- 
neous,  non- absorbent,  pliable,  and  sufficiently  ex- 
tensible material. 

In  the  example  illustrated,  the  surface  of  the 
insertion  is  provided  with  ribs  a  so  that,  in  spite 
of  the  small  thickness  of  the  material,  the  in- 
sertion is  of  a  considerable  stoutness,  its  weight 
being  much  less  than  that  of  a  bandage  of  a 
corresponding  thickness.  Each  rib  is  provided 
with  perforations  serving  to  conduct  away  the 
vapours  developing  in  the  wet  dressing. 
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This  invention  has  for  its  object  a  life-saving 
and  exploring  device,  especially  adapted  for  use 
in  submerged  submarines. 

Hitherto  the  devices  of  this  kind  aimed  only  to 
allow  the  outgoing  of  men  from  the  submerged 
submarines,  in  order  to  save  lives  in  case  of  acci- 
dent. Then,  having  lost  any  hope  to  bring  the 
submarine  afloat,  the  men  collect  in  one  or  more 
shelter  rooms  where  the  life-saving  device  is  or 
are  fitted.  In  these  shelter  rooms  the  air  pres- 
sure is  highly  increased  by  the  action  of  the 
outer  water  pressure  leaking  through  contiguous 
passages. 

When  this  pressure  is  rather  high  (more  than 
three  atmospheres) ,  the  men  cannot  endure  it 
many  hours,  and  on  the  other  hand  it  is  neces- 
sary to  subject  the  persons  to  a  gradual  de-com- 
pression. None  of  the  different  types  of  the  said 
devices  gives  the  possibility  of  reducing  the  air 
pressure  in  the  shelter  room  to  the  atmospheric 
one,  which  is  a  very  prejudicial  circumstance  for 
the  possibility  to  save  all  the  survivors,  especially 
when  the  saving  is  effected  for  a  man  at  a  time. 

By  the  device  according  to  the  present  inven- 
tion the  rising  of  the  air  pressure  in  the  shelter 
room  is  first  limited  and  then  gradually  lowered 
to  the  normal  pressure.  The  service  further  per- 
mits, even  by  the  use  of  the  means  on  board, 
to  introduce  fresh  air  into  the  shelter  room  from 
the  exterior  and  to  let  out  vitiated  air. 

This  permits  of  the  occupants  stationing  for 
a  great  time  without  danger  within  the  shelter 
rooms,  until  the  saving  is  rendered  possible. 

The  device  according  to  the  present  invention 
offers,  in  comparison  with  the  known  life-saving 
devices  for  submarines,  as  that  usually  called  life 
beacon  or  life  buoy  the  following  features: 

(1.)  The  particular  form  of  hatch  in  the  pre- 
vious "lift-beacon-  devices"  is  substituted,  ac- 
cording to  this  invention,  by  the  lift  itself,  which 
will  be  referred  to  hereinafter  as  "cabin." 

(2.)  Means  are  provided  for  causing  the  cabin 
to  set  itself  always  in  the  same  position  within 
its  container  (which  will  be  referred  to  as  cylin- 
der or  "pit")  each  time  the  cabin  returns  back 
thereinto. 

(3.)  The  cabin  and  the  "pit"  show  correspond- 
ing apertures  permitting  of  opening  the  doors  at 
the  same  time  from  inward  the  safety  room. 

'4.>  With  regards  to  the  features  under  (1.) 
and  (3.),  fittings  are  provided  in  the  cabin  top 
for  connection  to  air,  electric  and  other  supply 
lines  adapted  to  be  utilised  even  when  the  cabin 
is  brought  back  to  the  submarine. 

(5.)  Cabin  and  pit  doors  may  be  opened  and 
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closed  from  the  interior  of  the  cabin  and  from 
the  exterior  of  pit,  insuring  a  water-tight  closure. 

(6.)  Means  are  provided  for  rendering  easy 
and  reliable  the  going  of  the  cabin  back  into  its 
pit. 

Other  objects,  advantages  and  constructive 
features  of  this  invention  will  be  apparent  from 
the  following  specifications,  by  reference  to  the 
attached  drawings  in  which: 

Fig.  1  is  a  vertical  section  (on  line  I — I  of  Fig. 
2)  of  the  pit  and  one  half  of  the  cabin,  the  other 
half  being  shown  in  elevation; 

Fig.  2  is  a  plan  view  in  horizontal  section  of 
the  device  shown  in  Fig.  1 ; 

Fig.  3  is  a  section  of  the  pit  and  an  elevation  of 
the  cabin,  the  view  being  at  right  angles  to  the 
plane  of  Fig.  1 ; 

Fig.  4  is  an  external  detail  view,  somewhat  en- 
larged, of  a  device  included  in  one  of  the  con- 
trivances provided  for  tightly  closing  the  pit 
door. 

Fig.  5  is  a  vertical  section  of  the  device  shown 
in  Fig.  4  the  section  being  taken  on  line  V — V 
of  Figure  6; 

Fig.  6  is  a  plan  section  on  line  VI — VI  of 
Fig.  5; 

Fig.  7  shows  in  horizontal  section  some  details 
of  the  pit  and 

Fig.  8  is  an  external  view  thereof;  it  is  to  be 
noted  that  in  these  two  figures  the  same  particu- 
lars have  been  shown  by  dotted  lines  in  order 
to  better  point  out  their  shape  and  position  with 
regards  to  the  other  adjacent  parts,  which  are 
shown  by  full  lines; 

Fig.  9  is  a  view  of  one  of  the  control  members 
of  the  pit  closing  mechanisms; 

Fig.  10  is  a  cross  section  on  line  X — X  of 
Fig.  9; 

Fig.  11  is  a  view  like  to  Fig.  7  showing  in  hori- 
zontal section  some  details  of  the  second  closing 
mechanism; 

Fig.  12  is  a  section  on  line  XII — XII  of  Fig.  13; 

Fig.  13  is  a  vertical  section  on  lines  XIII — XIII 
of  Fig.  12; 

Figs.  14  and  15  are  a  top  and  bottom  view  of 
the  cabin; 

Fig.  16  is  a  section  on  line  XVI — XVI  of  Fig.  17; 
Fig.  17  is  a  section  on  line  XVII — XVII  of 
Fig.  16; 

Fig.  18  is  a  section  cn  line  XVTH — XVIII  of 
Fig.  16  and  shows  the  closure  members  of  the 
pit  wall ; 

Fig.  19  is  a  section  on  line  XIX — XIX  of  Fig. 
20  showing  the  control  means  of  the  cabin-clos- 
ing members; 
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Fig.  20  is  a  section  on  line  XX— XX  of  Fig.  19; 

Fig.  21  is  a  further  embodiment  of  the  cabin- 
top  showing  a  preferred  arrangement  of  the  vent- 
ducts. 

Fig.  22  is  a  section  through  one  of  the  cabin 
control  means; 

Fig.  23  is  a  section  of  one  of  the  members  1 1 
shown  in  Figs.  4  to  6,  in  somewhat  modified  form; 

Fig.  24  is  a  variation  of  the  device  shown  in 
Fig.  18. 

The  cylinder  or  "pit"  is  the  housing  member 
from  which  the  cabin  starts  and  in  which  it  re- 
turns when  hauled  down  from  the  surface  of  the 
sea.  In  its  whole,  it  has  the  form  of  a  cylinder- 
shaped  container  with  open  top  and  provided 
externally  with  reinforcing  ribs.  Around  the  top 
opening  the  annular  projection  I  is  fitted,  serving 
for  fastening  the  cylindrical  body  of  the  pit  to 
plate  4  which  is  fixed  to  the  submarine  hull.  In- 
teriorly, near  the  border  of  the  said  opening,  the 
pit  shews  an  annular  seat  3  on  which  an  annular 
flange  projecting  from  the  cabin  body  seats  like 
a  valve,  establishing  a  water-tight  closure  be- 
tween the  top  part  of  the  cabin  and  the  pit. 

The  pit  comprises  parts  4  and  5  connected  by 
flanges  or  the  like,  the  contours  of  which  are 
projected  cn  the  broken  fine  XYZ.  For  sim- 
plicity, the  plane  of  the  wall  which  is  projected 
in  XY  is  shown  parallel  to  the  axis  of  the  cylin- 
der to  the  distance  indicated  by  d  and,  besides 
cutting  the  bottom,  it  cuts  also  longitudinally 
the  side  wall  of  the  cylinder  up  to  Y.  It  is  to 
be  noted  that  the  angle  XYZ  is  somewhat  greater 
than  a  right  angle. 

From  the  form  of  this  broken  line  it  results 
that  only  part  4  is  rigidly  fastened  to  the  plat- 
form and  therefore  to  the  submarine  hull,  while 
the  part  5  acts  as  a  door  for  opening  or  inter- 
cepting the  communication  between  the  interior 
of  the  cylinder  and  the  environing  room,  i.  e.  the 
shelter  room. 

The  tight  connection  of  the  parts  4  and  5  in 
order  to  make  up  the  whole  pit  is  effected  by  pro- 
viding on  parts  4  and  5  some  projecting  mem- 
bers forming  the  flanges  6  and  7  (Fig.  7).  The 
width  of  these  flanges  is  greater  than  the  thick- 
ness of  the  cylinder  walls  and  they  serve  as  con- 
necting members  and  as  reinforcing  ribs.  Be- 
tween these  flanges  packing  material  8  may  be 
inserted  in  order  to  ensure  the  necessary  tight- 
ness of  the  joint.  This  is  shown  in  Figs.  7,  11.  12, 
13.  In  order  to  keep  the  packing  surely  within 
the  joint,  suitable  grooves  may  be  provided  in 
the  packing-holding  surfaces. 

The  above  connection,  which  is  effected  in  cor- 
respondence of  the  two  vertical  parts  of  the 
flanges,  i.  e.  along  the  contact  surfaces  that  are 
projected  along  line  WY,  is  performed  by  means 
of  two  distinct  devices,  which  are  complemen- 
tary the  one  of  the  other.  These  two  closing 
devices  are  a  cam  member  closure,  which  will  be 
referred  to  as  mechanism  A  and  a  closing  device 
comprising  a  wedge-shaped  rod,  which  will  be 
referred  to  as  mechanism  B. 

Referring  particularly  to  the  top  part  of  Fig. 
2  and  to  the  left  part  of  Fig.  3,  the  mechanism  A 
is  such  as  to  permit  of  member  5  passing  from 
the  full-line  position  (closed  position)  to  the  dot- 
ted-line  position  H  (opened  position)  and  vice- 
versa  member  5  may  be  provided  with  suitable 
rollers  rolling  during  the  angular  displacements 
of  the  member  5  along  suitable  curved  rails. 

Referring  particularly  to  the  bottom  part  of 
Fig.  2  and  to  the  part  at  right  of  Fig.  3,  the 
mechanism  B  to  be  employed  when  the  members 


5  and  4  are  joined  together,  is  provided  with  a 
number  of  jaws  or  teeth  9  and  10  projecting 
from  the  vertical  part  of  the  flanges.  The  pro- 
file of  teeth  9  is  shown  by  full  lines  and  the  pro- 

5  file  of  teeth  10  is  shown  by  dotted  lines.  The 
said  teeth  are  provided  with  inturned  portions 
and  are  so  fitted  as  to  intermesh  with  one  an- 
other in  closing  position.  Between  two  inter- 
meshing  sets  of  teeth  a  wedge-shaped  rod  1 1 

10  may  be  forced,  so  as  to  provide  for  the  tight 
closure  of  the  members  4  and  5.   Rod  1 1  may 
be  suitably  ribbed  <\see  Fig.  23)  in  order  to  pre- 
vent deformation. 
In  order  to  ensure  a  shifting  of  rod  1 1  at  right 

13  angles  to  the  axis  00  of  the  pit,  the  following  de- 
vice is  provided:  A  shaft  12  (Figs.  3  to  6),  trav- 
ersing through  a  suitable  stuffing  box  the  pit  wall 
and  adapted  to  be  controlled  from  both  sides, 
carries  the  worm  13  in  mesh  with  worm-gear  14 

20  fitted  on  shaft  1 5  carrying  cams  16  and  17.  Shaft 

15  is  supported  in  bearings  18.  Due  to  this  ar- 
rangement it  is  possible  to  shift  the  said  shafts 
which  are  guided  in  sleeves  19  and  20  carrying 
cam-slots  21  and  22  operated  by  the  cams  and  to 

2.-|  which  the  ends  of  rod  1 1  are  fitted.  This  there- 
fore is  shifted  in  the  direction  as  shown,  in  either 
senses. 

Mechanism  A  (Figs.  3,  9,  13),  instead  of  being 
provided  with  teeth,  carries  in  the  corresponding 

30  part  of  flanges  6  and  7  two  kinds  of  intermesh- 
ing  members,  viz.  bearings  23  and  cam-slot  like 
members  24.  Also  in  Fig.  11  the  bearings  23  of 
member  4  are  shown  in  full  lines,  while  the  bear- 
ings 24  of  member  5  are  shown  by  dotted  lines. 

3".  Thus  it  is  seen  that  the  bores  of  said  bearings 
are  differently  shaped  to  suit  the  different  func- 
tions of  the  bearings  and  precisely  the  bores  of 
bearing  23  are  cylindrical,  while  the  bores  of 
bearing  24  are  flattened  on  one  side  so  as  to 

#0  function  as  cam-slots. 

The  said  bearings  carry  the  shaft  25  (Figs.  12 
and  13)  comprising  shaft  parts  proper  26  jour- 
nalled  in  bearings  23  and  cam  parts  27  having 
a  like  small  excentricity  D,  (Figs.  9,  10,  12,  13). 

4'i  Figures  12  and  13  show  the  flanges  of  the  mem- 
bers 6  and  7  into  simple  contact  with  one  an- 
other within  mechanism  A.  By  angularly  shift- 
ing shaft  25  in  the  direction  of  the  arrow  (Fig. 
12),  cams  27  act  on  cam  slots  24  and  press  mem- 

50  ber  5  against  4.  Shaft  25  is  controlled  by  shaft 
28,  which  is  arranged  symmetrically  of  shaft  12 
with  regards  to  the  diametrical  plane  of  mem- 
bers 4  and  5.  As  shown,  shaft  28  passes  through 
a  suitable  stuffing  box  through  the  wall  of  mem- 

55  ber  4.  It  may  be  controlled  from  both  ends  and 
acts  on  shaft  25  by  means  of  a  transmission  com- 
prising worm  29  and  worm-gear  79  fitted  on  shaft 
30  which  carries  pinion  31  in  mesh  with  a  gear 
32  on  shaft  25. 

60  The  provision  of  a  secondary  shaft  in  the 
mechanism  B  has  not  been  held  necessary  due  to 
the  fact  that,  by  executing  in  the  described  order 
the  operation  of  the  two  mechanisms  for  the 
outer  closure  of  the  pit  i.  e.  by  forcing  first,  by 

65  means  of  shaft  15,  the  rod  II  between  teeth  9 
and  10,  and  afterwards,  the  shaft  25  between  the 
bearings  23  and  supports  24  (these  operation  tak- 
ing place  somewhat  gradually  due  to  the  elastic 
packing  between  flanges  6  and  7)  the  force  exer- 

70  cised  on  shaft  15  is  reduced  and  that  on  shaft 
25  is  increased. 
For  the  same  reason  other  cams,  between  cams 

16  and  17,  have  not  been  provided,  although  their 
provision  is  well  possible,  if  necessary. 

75      At  the  center  of  its  bottom,  the  pit  is  traversed 
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by  rod  100  of  the  centering  device,  by  means  of 
stuffing  box  101. 

The  cabin,  (which  is  the  intermediary  member 
serving  for  establishing  the  communication  and 
for  transferring,  within  the  limits  of  the  possi- 
bilities, persons  and  things  between  the  interior 
of  the  submerged  submarine  and  the  exterior) 
shows  a  substantially  cylindrical  shape  and  is  set 
upright  (cfr.  Figures  1,  3,  14  and  15).  It  is  com- 
posed of  three  parts  40,  41  and  42  and  carries  to 
the  exterior,  in  correspondence  of  the  upper  con- 
tour, the  valve  member  39,  shaped  like  a  valve 
surface  and  closing  tightly,  when  seated  on  seat 
3,  the  upper  cylinder  end. 

By  reference  to  members  40,  41,  on  which,  to 
the  interior  of  the  cabin,  the  flange-forming  pro- 
jections 49  and  5C  are  set,  by  means  of  which 
members  40  and  41  may  be  brought  into  contact, 
by  establishing  a  tight  joint,  it  may  be  noted 
that  the  shape  of  such  contours  is  very  like  that 
of  the  members  4  and  5  of  the  pit  and  in  fact 
UVW  (Figures  1,  14  and  15)  represents  their 
projection  on  a  vertical  plane  that  is  perpendicu- 
lar to  the  faces  of  the  dihedron  in  which  they 
are  contained;  with  the  difference  however,  that, 
within  the  cabin,  the  plane  of  the  vertical  part 
of  the  contact  surface  of  said  flanges,  which  in 
Figure  1  is  projected  into  UV,  has  been  chosen, 
for  convenience,  as  passing  through  the  cabin 
axis.  This  plane  therefore  cuts  the  bottom  end 
(that  has  been  diagrammatically  assumed  to  be 
plane)  along  one  of  its  diameters  and  contains 
the  axis  of  hinge  43  lying  below  the  cabin  bot- 
tom. It  is  to  be  noted  that  this  hinge  serves 
for  permitting  of  the  member  41  passing  from  the 
full  line  position  of  Fig.  1  (corresponding  to  the 
closed  position  of  the  cabin)  to  the  position  K 
shown  by  dotted  lines  in  Figures  1  and  2  <  corre- 
sponding to  the  opened  position  of  the  cabin). 

In  order  to  ensure  that  the  cabin,  by  coming 
back  into  its  pit,  assumes  always  the  same  rela- 
tive position  with  regards  thereto,  recourse  has 
been  made  to  a  helical  surface  which,  by  revolv- 
ing on  its  axis,  is  compelled  to  be  displaced  in 
one  of  the  two  directions  along  the  direction  of 
said  axis,  and  at  the  same  time  to  pass  through 
a  fixed  point.  In  order  to  practically  do  this  on 
the  outer  cabin  surface  projections  44  and  45 
are  provided  (Figures  1.  3,  14  and  15)  the  sides 
of  which,  that  are  returned  downwardly,  form 
part,  as  to  their  form,  of  two  helical  surfaces, 
having  contrary  winding  directions;  these  projec- 
tions meet  downwardly  on  one  cabin  side  (Fig. 

14)  in  order  to  possess  a  common  end,  while  at 
(heir  top  from  their  opposite  ends,  (Figure  15) 
they  connect  to  two  short  straight  projections, 
disposed  along  the  generators,  and  suitably 
spaced  apart  in  order  the  abutment  member  46 
therebetween,  (which  during  the  descent  of  the 
cabin  has  acted  upon  the  helical  side  of  one  of 
the  projections,  by  causing  first  its  rotation  on 
its  axis)  functions  finally  as  a  guide  member  posi- 

i     tively  shifting  angularly  the  cabin  to  the  desired 
position.    This  abutment  member  may  be  con- 

I  stituted  by  a  pivot  fastened  by  one  of  its  ends  to 
the  inner  cylinder  wall  in  the  required  position 
in  order  the  position  assumed  by  the  cabin  may 
result  as  required,  and  carrying  a  roller  on  which 
the  helically-shaped  side  of  one  of  the  projections 
44,  45  may  roll. 
The  cabin  is  further  provided   with  outer 

i     straight  projections  47,  48  (Figures  1,  3,  14  and 

15)  set  on  the  generators  and  which,  by  sliding 
on  the  inner  border  of  seat  3  during  the  descent 
of  the  cabin,  coact  for  insuring  the  coaxiality  of 


the  cabin  and  pit.  In  order  to  fully  ensure  this 
co-axiality  of  cabin  and  pit,  to  the  interior  of  the 
cylinder  some  suitably  shaped  members  are  fitted 
between  which  the  cabin,  when  it  comes  to  rest 
6  on  seat  3,  will  snugly  fit  in  proximity  of  its  bot- 
tom. As  the  cabin  is  necessarily  set  within  its 
cylinder  in  the  position  in  v/hich  the  side  doors 
of  cabin  and  pit  come  to  lie  in  correspondence 
with  one  another,  the  communication  between 

10  the  interior  of  the  cabin  and  the  shelter  room 
may  take  place  easily.  In  fact,  after  having 
opened  the  pit  door  5  (dotted  line  position  H) 
also  cabin  door  41  may  be  opened  towards  the 
exterior  by  rotating  on  hinge  43,  until  it  assumes 

15  the  dotted  line  position  K.  By  the  way,  the 
dimensions  of  door  41  are  less  than  those  of  door 
5.  As  to  the  manner  by  which  it  is  possible  to 
tightly  close  the  pit  from  the  interior  of  the 
cabin,  this  is  based  on  the  fact  that  the  plane 

20  UV  of  the  vertical  leaf  of  the  cabin  flanges  lies 
arreared,  as  it  passes  through  00,  with  respect  to 
the  plane  XY  of  the  vertical  part  of  the  leaf  of 
the  pit  flanges.  Thus  even  when  the  pit  is  in 
closing  position  cabin  door  41  is  allowed  to  slight- 

25  ly  rotate  on  hinge  43,  between  the  vertical  cabin 
leaf  parts,  which  were  anteriorly  into  contact 
with  one  another,  two  slit-openings  of  increasing 
widths  towards  the  upper  side  will  be  formed, 
which  will  be  faced  exteriorly  respectively  by  two 

30  pit  wall  portions  forming  part  of  the  fixed  mem- 
ber 4.    Shafts  12  and  28  for  controlling  the  de- 
vices A  and  B  are  fitted  on  the  upper  portions  of 
said  pit  walls,  through  which  they  pass  through 
•  stuffins;  boxes,  and  have  flattened  ends  in  order 

35  to  permit  of  operating  same  both  from  the  in- 
terior of  the  cabin  and  from  the  shelter  room. 

Other  shafts  may  be  fitted  in  like  manner,  in 
order  to  increase  t^se  autonomy  of  the  cabin:  in 
the  drawing  shafts  33  and  97  are  shown,  the  latter 

10  being  adapted  to  cause  the  door  5  to  be  brought 
against  the  fixed  part  by  means  cf  a  windlass 
and  annexed  fittings,  so  as  to  perform  the  tight, 
closure  of  the  pit  in  the  same  conditions  as  those 
hereinbefore  described. 

45  The  pressure  of  the  water  acts  on  the  outer 
surface  and  tends  to  increase  the  tight  closure 
between  flanges  49,  50  of  members  40,  41.  This 
tight  closure  is  however  additionally  insured  by 
a  special  device,  which  will  be  referred  as  mech- 

50  anism  C  'Figures  16  to  20)  and  which  will  be 
particularly  described  hereinafter.  In  the  main 
part  of  mechanism  C  a  shaft  72  is  provided  which, 
by  means  of  worm  73  thereon  and  worm  gear  74 
on  vertical  shaft  5 1  and  through  pinion  52,  toothed 

55  sector  53,  connecting  rods  54  and  55,  arms  5G  and 
57  and  shafts  58  and  59,  which  latter  are  pro- 
vided 'Fig.  18)  with  a  suitable  number  of  small 
arms  SO,  crooked  at  their  ends  so  as  to  form  hocks 
Gl,  pushes  said  teeth  to  come  into  mesh  between 

60  the  back  of  the  vertical  flanges  of  member  4 1  and 
the  projections  62  of  the  corresponding  parts  of 
the  flanges  of  member  60,  the  said  projections 
having  a  profile  as  shown  in  Figure  18. 
Figure  24  shows  a  variation  according  to  which 

65  the  end  of  each  of  the  arms  62  is  not  crooked  and 
acts  dike  a  gear  tooth  between  rack  teeth)  in  a 
hollow  provided  on  the  back  side  of  a  suitably 
guided  prismatic  member  64,  pushing  same  to 
come  into  mesh,  with  its  suitably  chamfered  edge, 

70  in  like  manner  as  described  by  reference  to  tooth 
61.  The  just  described  main  part  of  mechanism 
C  corresponds  to  the  last  closing  step  of  the 
cabin.  This  last  step  may  be  effected  from  the 
interior  of  the  cabin,  while  the  preceding  steps 

75  aim  to  bring  the  member  41  into  contact  with 
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member  40  and  are  performed  by  supplementary 
parts  of  mechanism  C.  The  first  of  said  two  steps 
simply  utilises  the  hole  65  on  the  intermediary 
rib  of  member  41  (Figures  1  and  19)  as  well  as 
another  hole  G6  provided  in  member  40  sym-  5 
metrically  with  respect  to  the  cabin.  By  means 
of  any  suitable  flexible  binding  means,  the  ends 
of  which  are  bound  to  the  borders  of  65,  66  and 
which  is  tensioned  like  a  bow  string,  the  flange 
of  member  41  is  drawn  towards  member  40  and  10 
the  inner  flattened  end  of  shaft  69  is  caused  to  be 
pushed  into  a  corresponding  threaded  bore  within 
slide  70.  On  the  other  part,  in  order  to  perform 
the  second  step,  i.  e.  of  securing  member  41  in 
the  aforesaid  position  (by  eliminating  any  flexible  15 
binding  means)  it  is  sufficient  to  screw  shaft  69 
into  the  threaded  bore  of  slide  70  fitted  in  a  short 
guide,  provided  in  projection  71  carried  by  the 
flange  or  member  40,  and  along  which  the  slide 
may  be  shifted  for  a  short  distance.  20 

It  may  be  noted  that,  provided  a  sufficient  at- 
tention is  paid,  the  successive  third  step  of  the 
closing  operation  by  means  of  mechanism  C  could 
be  rendered  easy  by  previously  filling  with  sea 
water  the  space  between  pit  and  cabin.  25 

The  upper  cabin  hatch  42  serves  first  of  all, 
during  the  life-saving  operations,  in  order  to  per- 
mit of  one  or  more  occupants  brought  afloat 
with  the  cabin,  to  go  out  therefrom  through  the 
upper  opening.  The  cabin,  after  its  hatch  42  30 
has  been  again  closed,  may  be  hauled  down  into 
the  pit  in  order  to  save  other  lives. 

In  order  to  fasten  this  hatch  42  in  its  position, 
a  suitable  known  system  may  be  employed,  by 
considering  also  that  the  said  hatch  42  is  pressed  3.3 
by  the  water  pressure  in  the  direction  in  which 
the  tight  closure  is  enhanced.  In  the  drawing 
(Figures  1  and  21)  the  hatch  carries  on  its  border 
some  projections  80  with  intermeshing  teeth  bent 
perpendicularly  to  the  exterior,  which,  when  the  40 
hatch  is  seated  on  the  corresponding  tight  seat, 
pass  between  other  teeth  carried  by  40  by  the 
cabin  and  returned  towards  the  centre.  By  act- 
ing on  one  of  the  handles  8 1 ,  (Figures  1  and  3)  one 
of  which  is  on  the  inner  side  and  the  other  one  ^ 
on  the  outer  side  of  the  hatch  42  the  hatch  will 
be  shifted  angularly  in  such  a  manner  as  to  cause 
his  teeth  to  come  into  mesh  with  those  of  member 
40,  thus  fastening  same. 

Hatch  42  permits  of  exploring  all  about,  when  50 
the  cabin  is  afloat  and  the  submarine  is  submerged 
even  at  a  considerable  depth.  For  this  purpose  a 
periscope  82  is  provided.  This  method  is  par- 
ticularly advantageous,  as  the  floating  cabin  is 
much  less  visible  than  the  characteristic  conning  53 
tower  and,  besides  being  much  more  difficult  to 
hit,  it  can  be  swiftly  hauled  down  and  thus  the 
submarine  has  to  come  out  only  when  absolutely 
necessary  for  employing  his  weapons. 

By  reference  to  Figure  21,  it  is  seen  that,  ac-  60 
cording  to  a  modified  embodiment,  the  hatch  is 
provided  with  an  aperture  closed  by  a  smaller 
hatch  or  cover  83,  which  can  be  raised  by  acting 
on  handle  84  by  counteracting  the  spring  85  tend- 
ing to  close  same.  By  this  embodiment,  the  ex-  55 
ploration  can  be  effected  by  guessing  directly 
around  through  a  slit  along  the  border  of  83, 
above  42. 

The  possibility  of  improving  the  conditions  of 
breathing  of  the  occupants  of  the  shelter  chamber  70 
is  apparent  from  the  above  specification,  by  con- 
sidering also  a  detail  shown  in  Figure  21.  In  this 
figure  a  pipe  section  86  is  shown,  integral  of 
hatch  42  and  ending  on  both  sides  by  nipples  87 
and  88.   Of  course  a  number  of  conduits  might  75 


be  provided,  when  desired  not  cnly  to  feed  air 
for  permitting  to  the  occupants  to  comfortably 
breathe,  but  also  for  other  purposes,  as  the  feed- 
ing other  fluids,  e.  g.  compressed  air  for  attempt- 
ing to  bring  the  submarine  afloat.  By  limiting 
however  the  above  to  the  breathing,  when  the 
cabin  has  risen  afloat  and  the  hatch  42  (or  also 
simply  the  small  cover  according  to  the  modified 
form)  is  opened,  one  of  the  ends  of  each  of  the 
two  pipes  with  which  the  submarine  is  fitted  will 
ba  sleeved  on  the  corresponding  nipples,  as  shown 
by  86.  The  pipe  ends  might  be  held  up  e.  g.  by 
means  of  suitable  pneumatic  beacon,  carrying  also 
preferably  a  small  unit  comprising  a  motor  and 
an  air  pump.  The  ends  of  the  pipes  connected  to 
the  cabin  will  follow  same  when  hauled  back  and 
will  fit  within  the  pit,  in  which,  by  opening  doors 
4.  51,  by  means  of  the  inner  connections,  the  said 
pipes  will  be  connected  according  to  whether  they 
have  been  employed  for  feeding  fresh  air  or  for 
letting  out  vitiated  air.  In  order  to  perform  easily 
this  operation,  a  pair  of  auxiliary  motor  pump 
units  could  be  provided.  It  is  also  apparent  that 
in  like  way  other  fluids  and  also  electric  power 
might  be  fed,  by  means  cf  suitable  lines. 

Within  the  space  S5,  to  the  exterior  cf  the  cabin 
and  below  its  bottom,  the  end  of  a  preferably 
metallic  rope  SO  is  fastened  (see  Figure  3)  when 
the  same  should  be  allowed  to  come  afloat  and 
to  be  hauled  down  into  the  pit.  The  rope  or  cable 
9  may  also  serve  at  the  same  time  as  supporting 
guard  f  cr  any  electric  cables  I  phone,  electric  line, 
etc.)  connecting  the  cabr'n  with  the  submarine. 

In  order  to  wind  up  and  to  unwind  the  cable  as 
necessary,  a  windlass  is  provided  the  reel  of 
which  is  distinguished  from  the  usual  hawser 
reels  in  that  it  is  closed  within  a  casing  that  is 
into  ccmmunication  with  the  cylinder  through  a 
duct  within  which  the  cable  is  contained  which 
runs  on  pulleys  whenever  necessary,  as  shown  by 
89.  The  windlass  shaft,  by  traversing  the  casing 
through  a  stuffing  bcx,  is  provided  at  its  outer 
end  with  a  crank  handle.  The  winding  and  un- 
winding of  the  rope  within  the  cylinder  is  con- 
trolled by  a  centrer,  which  comprises  a  member 
composed  principally  of  a  mechanism  E,  shown 
in  Figures  1,  3  and  22,  having  a  rod  <  00  to  the  up- 
per end  of  which  it  is  fastened.  Rod  1 00  traverses 
at  the  center  the  cylinder  bottom.  Within  mech- 
anism E,  sleeve  102  (Fig.  22)  is  directly  fastened 
to  the  rod,  contains  the  journals  of  pulleys  9 1 .  92 
and  is  integral  of  a  number  of  spider  arms  104 
to  1 08  that  are  provided  at  their  ends  with  rollers. 
The  arms  104,  1 05  and  107,  by  sliding  longitudi- 
nally of  the  axis  on  the  inner  cylindrical  surface 
of  the  cylinder  serve  for  guiding  the  centrer  in  its 
displacements  longitudinally  cf  the  axis.  The 
arms  106  and  108,  by  sliding  within  grooves  109 
and  110  (Figures  2,  3,  5  to  7  and  11  to  13)  along 
two  generators  of  said  surface  serve  for  avoiding 
that  the  centrer  revolves  about  its  axis.  For  il- 
lustration purposes  the  said  grooves  have  been 
shown  in  correspondence  to  the  inner  borders  of 
the  vertical  parts  of  flanges  6  and  7.  on  Figures  11 
and  7.  The  remaining  sleeve  103  is  axially  idle 
on  sleeve  102,  from  which  it  is  carried  by  means 
of  pivot  111. 

By  the  sides  of  sleeve  IC2,  within  suitable  hol- 
lows, contiguous  pulleys  91  and  92  are  fitted  on 
the  grooves  cf  which  the  rope  90  is  passed  which 
comes  into  E  and  by  passing  axially  through  an 
axial  bore  cf  pivot  1 1 1  it  comes  out  in  the  direc- 
tion of  the  shaft  between  the  grooves  of  pulleys 
93  and  94,  which  are  also  contiguous  and  are  fitted 
within  sleeve  103,  acting  as  centrer  head  and  are 
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connected  in  suitable  manner  by  their  free  end 
to  the  hollow  95  of  the  cabin.  The  lines  which,  as 
said  may  be  provided  within  the  interior  of  rope 
90,  will  extend  beyond  the  ends  of  the  rope  and 
be  connected  to  their  apparatuses  of  use,  as  the 
phone  etc.  The  like  i^ay  be  isaid  for  the  other 
rope  end. 

A  device  for  transmitting  the  suitable  shiftings 
to  the  centrer  along  the  pit  axis  is  shown  in  the 
lower  part  of  Figure  1:  The  rod  of  the  centrer, 
which  is  extended  downwardly,  is  also  the  piston 
rod  of  the  hydraulic  press  J  20  which  is  operated 
by  a  small  pump  1 2 1  and  constitutes  an  auxiliary 
means  of  the  centrer.  The  desired  shiftings  of 
the  centrer  are  obtained  by  means,  of  a  differen- 
tial valve  122  serving  through  cocks  123  and  124 
to  establish  the  communications  with  the  water 
pipes  coming  from  press  120,  and  leading  to  the 
suction  and  delivery  valves  of  pump  121.  In  order 
to  render  it  possible  to  discharge  into  the  sea  the 
water  contained  within  the  cylinder,  after  the 
cabin  has  come  back  thereinto,  the  same  pump 
122  might  be  employed,  provided  a  suitable  sys- 
tem of  piping  and  switch  cocks  be  provided.  On 
the  contrary,  an  introduction  of  water  under 
pressure  could  be  desired  between  cabin  and  pit, 
in  order  to  overcome  possible  frictional  and  other 
resistances  hindering  the  free  ascension  of  the 
cabin,  and  especially  its  leaving  seat  3. 

In  order  to  improve  the  method  for  manoeu- 
vering  the  cabin,  especially  whenever  the  subma- 
rine hull  lies  inclined,  a  "rectifier"  is  provided, 
which  consists  of  a  ring  1 30  fitted  to  the  exterior 
of  the  hull,  co-axially  of  and  facing  the  top  open- 
ing of  the  pit  and  fastened  by  means  of  enlarged 
portions  132  to  rods  131  traversing,  through  stuff- 
ing boxes,  the  platform  2.  By  shifting  rods  131 
simultaneously  and  parallelly  by  equal  lengths  in 
the  common  direction  through  a  mechanism  of  a 
known  type  (e.  g.  by  screw-threading  the  lower 
part  of  the  rods  and  by  acting  thereon  by  means 
of  screw  nuts  operated  simultaneously  by  means 
of  a  suitable  shaft,  or  also  by  a  pair  of  transmis- 
sion units  each  comprising  a  pinion  and  a  rack) 
the  desired  shiftings  of  said  ring  will  be  obtained. 

Whenever  desired  to  haul  the  cabin  into  the  pit, 
the  ring  130  (the  diameter  of  which  is  just  that 
for  permitting  of  the  cabin  snugly  passing  there- 
through) is  gradually  brought  to  a  suitable  dis- 
tance from  the  upper  opening  of  the  cylinder, 
whereafter,  having  brought  the  centrer  to  its  up- 
per position,  the  bottom  of  the  cabin  is  hauled 
down  towards  the  centrer  head.  On  the  other 
hand  the  ring  130,  in  its  upward  movement,  by 
sliding  along  the  periphery  of  the  cabin,  or  also 
along  the  longitudinal  projections  thereof,  draws 
the  cabin  with  its  axis  nearer  to  that  of  the  pit. 
If  at  this  point  the  centrer  is  hauled  down  to- 
gether, whenever  possible,  with  the  rectifier,  by 
simultaneously  drawing  the  rope  the  cabin  will 
be  compelled  to  come  back  again  into  the  pit  un- 
til its  ring  39  comes  to  lie  on  seat  3. 

If,  on  the  contrary,  the  cabin  should  go  out  of 
the  cabin,  it  will  be  convenient  to  proceed  as  de- 
scribed, but  in  inverse  order,  in  order  to  conserve 
the  co-axiality  of  the  cabin  and  of  the  pit  until 
the  former  is  completely  out  of  the  latter. 

In  order  to  complete  the  description  of  the  de- 
vice, that  has  been  shown  only  by  way  of  exam- 
ple, it  is  to  be  noted  that  the  shaft  33,  that  can 
be  controlled  from  the  interior  of  the  cabin,  as 
well  as  from  the  room  within  the  pit,  serves  for 
opening  and  closing  valve  34  intercepting  pipe  35 
which  puts  the  sea  into  communication  with  pump 
121.  In  Pig.  1  a  short  valve  pipe  section  37  is 


shown,  which,  by  establishing  the  communication 
between  pipes  35  and  38,  permits  of  putting  the 
interior  of  the  pit  into  communication  with  the 
sea  as  well  as  to  intercept  this  communication, 
5  as  desired,  e.  g.  whenever  the  cabin  should  be 
thrown  out  or  hauled  into  the  cylinder,  as  men- 
tioned. 

36,  Fig.  1,  is  an  automatic  vent  valve  through 
which  the  air  within  the  pit  is  discharged,  when- 

10  ever  the  same  is  to  be  filled  with  water.  This 
valve  is  constituted  of  a  box  provided  at  its  bot- 
tom with  a  drainage  cock  and  laterally  with  a 
vent  valve.  The  box  contains  a  float  serving,  by 
acting  on  a  suitable  valve,  for  intercepting  the 

I  -  communication  with  the  pit,  whenever  the  water 
therein  has  reached  such  a  level,  as  to  flow  over 
into  the  box. 

Within  the  cabin  also  the  three-way  cock  75 
(Figures  1  and  21)  is  fitted  so  as  to  either  put 

qq  the  interior  of  the  cabin  into  communication  with 
the  pit,  room  or  to  permit  of  the  pit,  communi- 
cating with  the  sea. 

76  (Fig.  1)  is  a  small  pump  the  suction  side  of 
which  is  into  communication,  through  pipe  77, 

B-  with  cock  75,  while  the  delivery  leads  to  the  in- 

-,>  terior  of  the  pit  through  aperture  78  provided  in 
the  cabin  wall.  Thus  it  is  possible,  by  suitably 
setting  cock  75  so  as  to  open  the  suction  from 
the  sea,  to  obtain,  by  the  action  of  said  pump, 

„0  a  positive  pressure  within  the  pit,  for  the  afore- 
mentioned purposes. 

The  operation  is  as  follows:  The  cabin  has  a 
sufficient  buoyancy  in  order  to  bring  its  own 
weight,  as  well  as  that  of  the  occupants  and 

.,  -  materials,  to  the  surface  of  the  water.  Assumed 
the  submarine  be  under  water,  but  not  inclined 
provided  some  persons  can  help  the  persons  to 
be  saved,  by  remaining  outwardly  of  the  device, 
by  introducing  themselves  into  the  part  40  of 

4()  the  cabin  when  the  door  41  is  lowered,  the  per- 
sons and  materials  to  be  lifted  up,  within  the 
buoyancy  limits  of  the  cabin,  will  close  both  pit 
and  cabin  and  open  valve  34  and  the  cock  on  pipe 
37.  Thus  the  water  will  flow  into  the  pit,  all 
around  the  cabin,  and  the  air  will  be  conse- 
quently expelled  through  the  above  described 
vent  valve.  It  may  be  mentioned  that,  when 
within  the  pit  and  all  about  the  cabin  water  un- 
der the  environing  pressure  is  present,  this  is  not 

i0  sufficient  for  causing  the  cabin  to  leave  its  seat 
on  the  pit.  In  order  to  effect  this,  it  is  sufficient 
to  intercept  pipe  37  and  to  generate  within  the 
cylinder  an  extra  pressure  by  operating  one  of 
the  pumps  76  or  121  and  to  provide  for  replacing 
-  with  new  water  the  space  of  the  pit  just  left  free 
by  the  ascending  cabin.  As  soon  as  the  cabin  is 
completely  out  of  the  pit  its  lifting  speed  steadily 
increases  and  in  order  to  avoid  an  excessive  speed, 
its  ascension  will  be  suitably  braked  by  the  same 
windlass  that  has  been  described  above. 

When  it  is  desired  to  haul  the  cabin  back  into 
the  pit,  it  will  be  sufficient  to  pull  the  rope  by 
means  of  the  windlass,  while  the  centrer  is  left  in 
its  upper  position.   When  the  cabin  has  come  in- 

65  to  contact  with  the  upper  end  of  the  centrer,  this 
will  be  retired  by  means  of  the  hydraulic  press 
and  by  co-action  of  the  windlass,  until  the  centrer 
has  reached  its  lower  position  and  the  cabin  is 
seated  on  3.    In  order  to  ascertain  this,  usual 

70  signalling  means  will  be  provided,  as  a  lamp  or 
other  luminous  and  if  necessary,  acoustical  sig- 
nals. In  order  to  control  the  tight  seating  of 
cabin  on  its  pit  some  water  will  be  pumped  from 
the  space  between  the  pit  and  the  cabin  in  order 

75  to  detect  whether  a  sufficient  reduction  of  pres- 
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sure  takes  place.  In  this  latter  case  it  will  be 
possible  to  proceed  with  the  life-saving  oper- 
ations. 

In  case  the  hull  is  inclined,  the  saving  of  the 
lives  will  present  no  difficulty  until  some  persons  5 
remain  out  of  the  cabin  and  can  operate  the 
centrer  and  the  rectifier.  In  order  however  to 
save  the  life  of  the  last  occupant  of  the  sub- 
marine, the  following  additional  means  are  pro- 
vided. 10 

The  cylinder  120  of  the  press  is  provided  on 
its  top  end  with  a  port  which  is  closed  in 
normal  use,  when  the  cylinder  acts  as  hydraulic 
press,  but  serves  as  a  vent,  when  the  port  is  un- 
covered. The  lower  side  of  the  cylinder  is  put  15 
into  communication  with  a  reservoir  containing 
compressed  air  by  means  of  a  pipe  provided  with 
an  automatic  valve  of  suitable  type,  which  opens 
and  establishes  the  communication  of  the  com- 
pressed air  reservoir  and  the  cylinder  when  the  20 
pressure  of  the  water  within  the  space  between 
pit  and  cabin  has  reached  a  sufficient  value.  In 
order  to  avoid  a  ramming  action  of  the  piston 
head  against  the  bottom  of  the  cabin,  suitable 


means  are  provided,  as,  e.  g.  a  two-part  sleeve 
having  the  parts  adapted  to  be  connected  by  bolts 
or  the  like  and  which  can  be  fitted  when  neces- 
sary so  as  to  envelop  sleeve  103  with  its  border 
fitted  in  such  a  manner  as  to  transmit  the  push- 
ing action.  It  is  to  be  noted  that  the  last  oc- 
cupant will  first  set  the  rectifier  ring  130  a  cer- 
tain distance  above  the  cylinder  end,  so  as  to 
provide  for  an  additional  guide  before  the  cabin 
leaves  completely  the  pit. 

The  operation  of  this  device  is  apparent,  as  are 
also  apparent  the  advantages  inherent  thereto. 

It  is  to  be  noted  however  that,  although  the 
device  has  been  described  completely,  including 
some  constructional  feature  which  may  be  em- 
bodied in  a  number  of  other  different  ways,  this 
has  been  done  only  in  order  to  give  a  complete 
constructional  embodiment  of  the  invention  and 
it  will  be  understood  that  the  said  accesory  de- 
vices will  be  claimed  only  in  combination  with  the 
basic  idea  of  the  invention,  as  set  out  in  the  pre- 
amble and  as  will  be  claimed  hereinafter. 
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This  invention  relates  to  certain  improvements 
in  the  production  of  galvanic  dry  cells  of  the  type 
having  an  electrode  which  is  in  contact  with  an 
electrolyte  containing  a  swelling  agent,  and  a 
depolarisation  counter-electrode.  For  the  sake  5 
of  simplicity,  the  first  mentioned  electrode  will 
be  hereinafter  referred  to  as  the  "zinc-electrode", 
and  the  counter-electrode  will  be  hereinafter  re- 
ferred to  as  the  "carbon"  or  "depolarisation  elec- 
trode", although  I  wish  it  to  be  understood  that  in 
other  suitable  electrode  materials  may  be  used  in 
place  of  zinc  and  carbon. 

According  to  the  invention,  the  zinc  electrode 
is  separately  covered  with  the  electrolytic  paste, 
and  the  depolarisation  electrode  is  also  made  sep-  1  •"> 
arately,  the  two  electrodes  then  being  pressed  to- 
gether and  maintained  in  their  compressed  po- 
sition. The  compression  of  the  electrolytic  paste 
with  the  depolarisator  electrode  is  required  in 
order  to  attain  an  intimate  contact  over  the  whole 
surface  of  this  electrode.  Before  being  assembled 
with  the  finished  depolarisation  electrode  the  zinc 
electrode  is  covered  with  one  or  more  layers  of 
the  electrolyte  which  contains  the  swelling  ma- 
terials and  has  been  applied  to  the  zinc  electrode 
in  the  required  composition  and  quantity.  This 
layer,  or  layers,  are  so  composed  that  their  outer 
surface  (i.  e.  the  boundary  layer  between  the  elec- 
trolyte paste  and  the  depolarisation  electrode) 
before  assemblage  of  the  electrodes  is  capable  of  30 
withstanding  a  pressure  of  at  least  160  grams  per 
square  centimeter,  and  when  exposed  to  this  pres- 
sure in  contact  with  an  absorbing  layer  of  the  type 
represented  by  the  depolarisation  electrode  owins: 
to  its  capillary  forces  does  not  yield  more  than  35 
5  cubic  millimeters  of  liquid  per  1  square  centi- 
meter of  its  exterior  surface  or  boundary  layer. 

An  electrolyte  mass  or  paste  of  this  kind  can 
be  made  in  various  manners.   For  instance,  the 
electrolyte  liquid  may  be  provided  with  a  proper-  40 
tion  of  a  swollen  swelling  agent  in  excess  of  that 
required  for  binding  the  electrolyte.    If,  for  ex- 
ample, native  starch,  or  substances  containing 
native  starch,  or  other  substances  requiring  an 
additional  treatment  in  order  to  be  transformed  45 
into  a  swelling  form  are  used,  the  electrolyte  mass 
is  heated  to  a  degree,  or  left  untouched  for  a 
length  of  time  which  is  sufficient  to  cause  swell- 
ing of  the  swelling  agents.    Where  native  starch 
is  used,  the  same  is  preferably  subjected  to  a  tern-  50 
perature  of  about  60  to  80°  C  in  order  to  be  con- 
verted into  swelling  starch. 

Suitable  swelling  substances  are,  for  instance, 
native  starch  or  products  containing  native 
starch,  alkyl  cellulose  ether,  tragacanth,  agar-  55 


agar,  swelling  cellulose,  polymeric  vinyl  alcohol, 
inorganic  adsorbents,  such  as,  kieseguhr,  silicic 
acid  gel,  pumice  stone  powder,  or  mixtures 
thereof. 

It  is  also  contemplated,  in  accordance  with  the 
present  invention,  that  fibrous  materials,  such  as, 
cut  wadding  or  short  fibres,  such  as,  staple  fibre, 
may  also  be  added  to  the  electrolyte,  in  order  to 
solidify  the  electrolyte  paste. 

It  is  old  to  use  as  an  electrolyte-carrier  paper 
substances  withstanding  the  loosening  tendency 
exerted  by  the  depolarisation  electrode,  but  paper 
on  being  subjected  to  pressure  readily  yields  the 
absorbed  liquid;  moreover,  elements  using  paper 
carriers  have  a  relatively  high  internal  electric 
resistance,  since  the  electrolytic  conduction  is 
established  only  through  the  pores  of  the  paper 
which  are  filled  with  the  electrolyte  liquid. 

According  to  another  known  method  the  elec- 
trolyte is  entered  into  the  element  in  its  original 
non-thickened  condition.  In  order  to  be  able  to 
pour  the  electrolyte  into  the  element  in  one 
batch,  a  film  of  the  swelling  substance,  e.  g.,  the 
starch,  is  applied  to  the  zinc  electrode  and  the 
electrolyte  is  filled  into  the  empty  space  remain- 
ing between  this  film  and  the  depolarisation 
electrode.  According  to  another  known  method 
the  zinc  cup  after  insertion  of  insulating  disks  on 
its  bottom  is  filled  with  a  swelling  substance,  for 
instance  flour  dough,  and  placed  into  boiling  wa7 
ter  for  swelling  the  starch.  On  removal  of  the 
zinc  cup  from  the  water  bath  the  flour  paste  not 
adhering  to  the  zinc  mantle  is  poured  out  and  the 
depolarisation  electrode  is  inserted  in  such  a 
manner  that  between  the  flour  film  and  the  de- 
polarisation electrode  a  free  space  is  left  which  is 
filled  with  the  electrolyte  containing  flour.  The 
cell  is  now  again  placed  into  boiling  water  to 
swell  the  starch  that  has  been  filled  in.  The  sec- 
ond boiling  operation  may  be  omitted  if  suitable 
thickening  agents  are  added  to  the  paste. 

I  have  found  that  in  dry  cells  made  in  ac- 
cordance with  the  present  invention  the  electro- 
lyte paste  or  liquid  separated  therefrom  can  be 
effectively  prevented  from  penetrating  the  air 
channels  of  the  depolarisation  electrode  and  ren- 
dering the  parts  concerned  of  the  inner  depolar- 
isation surface  ineffective  by  obstruction  of  said 
air  channels.  This  desirable  effect  is  not  at- 
tained in  the  two  methods  last  mentioned,  since 
in  these  methods  electrolyte  liquid  which  has  not 
yet  thickened  comes  into  contact  with  the  de- 
polarisation electrode. 

Furthermore,  it  will  be  noted  that  an  electro- 
lyte in  the  form  of  a  soft  paste  as  it  was  com- 
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mercially  used  so  far,  is  unable  to  resist  effec- 
tively to  the  tendency  by  the  depolarisation  elec- 
trode of  becoming  loose  by  itself,  as  a  result  of 
the  formation  of  chemical  reaction  products 
during  the  discharge  of  the  element. 

Examples 

Example  1. — 30  grams  of  ammonium  chloride, 
and  10  grams  of  zinc  chloride  water-free)  are  dis- 
solved in  100  grams  of  water.  40  grams  of  wheat 
flour  are  admixed  to  100  cubic  centimeters  of  this 
solution.  This  mass  constituting  the  electrolyte 
containing  the  swelling  agent  is  applied  to  the 
zinc  electrode  in  a  layer  having  a  thickness  of  3 
millimeters,  and  heated  to  70  to  80°  C  for  about 
3  minutes  to  convert  the  flour  into  the  gel  state. 
The  depolarisation  electrode  and  the  zinc  elec- 
trode are  then  assembled  to  form  the  complete 
element. 

Example  2. — 30  grams  of  ammonium  chloride. 
15  grams  of  zinc  chloride  (water-free),  and  5 
grams  of  calcium  chloride  (water-free)  are  dis- 
solved in  100  grams  of  water.  30  grams  of 
tragacanth  powder  and  7,5  grams  of  pumice  stone 
powder  are  admixed  to  100  ccm  of  this  solution 
and  the  mass  is  applied  on  the  zinc  electrode  in  a 
layer  having  a  thickness  of  3  millimeters.  The 
zinc  electrode  thus  provided  with  the  electrolyte 
layer  is  then  let  stand  for  a  period  of  12  to  15 
hours.  The  depolarisation  electrode  and  the  zinc 
electrode  are  then  combined  to  form  the  element. 

Example  3. — 32  grams  of  wheat  flour  and  5 
grams  of  cotton  wadding  are  finely  distributed  in 
100  cubic  centimeters  of  a  solution  of  magnesium 
chloride  having  a  concentration  of  30°  Baume. 
This  mass  is  applied  to  the  zinc  electrode  in  a 
layer  having  a  thickness  of  3  millimeters  and  the 
zinc  electrode  thus  provided  with  the  electrolyte 
is  then  allowed  to  stand  for  a  period  of  24  hours. 
The  starch  of  the  wheat  flour  is  converted  into 
swelling  starch  by  the  magnesium  chloride.  The 
depolarisation  electrode  and  the  zinc  electrode  are 
then  assembled  to  form  the  element,  in  the  man- 
ner hereinafter  described  in  connection  with  the 
drawings. 

Example  4. — 25  grams  of  ammonium  chloride 
and  5  grams  of  calcium  chloride  (water-free) 
are  dissolved  in  100  grams  of  water  and  35  grams 
of  swelling  starch  are  added  to  100  cubic  centi- 
meters of  this  solution.  This  mass  is  applied  to 
the  zinc  electrode  in  a  layer  of  a  thickness  of  3 
millimeters  and  the  zinc  electrode  is  then  let 
stand  for  10  hours,  whereupon  the  zinc  electrode 
and  the  depolarisation  electrode  are  assembled  to 
form  the  complete  element. 

The  advantages  offered  by  the  electrolytic  paste 
in  accordance  wtih  the  present  invention  become 
apparent  with  elements  in  which  the  depolisa- 
tion  is  effected  by  air,  and  with  other  elements 
with  surface  depolarisation.  Furthermore,  this 
electrolyte  paste  offers  advantages  where  the  ele- 
ment is  fitted  with  a  depolarisation  electrode 
whose  inner  structure  must  not  be  altered  by 
yielding  or  absorbing  electrolyte  liquid,  or  by  loos- 
ening. 

The  output  of  dry  cells,  more  particularly,  of 
cells  with  surface  depolarisation,  can  be  further 
enhanced  by  bringing  pressure  to  bear  on  the 
electrolyte  layer  of  the  zinc  electrode  during  the 
discharge  of  the  element,  for  forcing  the  elec- 
trolyte paste  into  contact  with  the  deeper-seated 
layers  of  the  depolarizer  which  are  stiil  effective. 
The  pressure  of  the  electrolyte  paste  is  produced 
as  a  result  of  the  fact  that  the  volume  of  the 
electrolyte  is  growing  during  the  discharge,  the 


electrolyte  being  liquefied  by  the  formation  of 
zinc  chloride  at  the  boundary  layers  between  the 
zinc  and  the  electrolyte.  In  order  to  cause  the 
pressure  due  to  the  expansion  of  the  electrolyte 
o  to  become  effective  in  the  direction  of  the  de- 
polarisation mass,  a  seal  is  provided  for  the  elec- 
trolyte at  this  point,  this  seal  being  liquid-tight, 
pressureproof  and  sufficiently  resistant  to  the 
chemicals  of  the  electrolyte. 

lu  According  to  an  important  feature  of  the  pres- 
ent invention,  such  a  seal  is  produced  in  this 
manner  that  the  electrolyte  paste  is  filled  into  a 
separate  container,  preferably  in  the  form  of  a 
shallow  disk  or  cup,  which  is  filled  approximately 

lo  to  its  rim  and  then  with  its  rim  is  fixedly  pressed 
upon  the  depolarizer  mass  and  secured  in  this 
position.  The  container  may  consist  of  any  in- 
sulating material,  e.  g.,  synthetic  resin,  which  is 
not  liable  to  be  substantially  attacked  chemically 

_o  by  the  electrolyte  or  by  the  reaction  products 
produced  during  the  discharge  of  the  element. 
The  zinc  electrode  is  accommodated  in  this  con- 
tainer. Where  the  container  does  not  consist  of 
insulating  material,  but  is  formed,  for  instance, 

23  by  the  zinc  electrode  proper,  the  rim  of  the  con- 
tainer according  to  the  invention  is  protected 
against  electric  contact  and  short  circuit  with 
the  depolarizer  layer  by  means  of  a  non-con- 
ductive separating  layer.    To  this  end,  for  in- 

30  stance,  a  narrow  strip  of  strong  paper  may  be 
arranged  between  the  zinc  edge  and  the  depo- 
larizer layer,  but  preferably  the  rim  of  the  con- 
tainer and  the  adjacent  portions  thereof  are  pro- 
vided with  an  insulating  coating  of  insulating 
lacquer  or  varnish,  paraffine  paper,  collodion, 
compound  mass  or  any  other  suitable  material. 
According  to  a  further  modification  the  zinc  elec- 
trode may  be  forced  over  the  upper  of  lower  rim 
of  a  ring  of  synthetic  resin  and  tightly  turned 

it)  over. 

The  invention  will  be  better  understood  by 
reference  to  the  following  detailed  description  in 
connection  with  the  accompanying  drawing  show- 
ing by  way  of  example  and  purely  schematically 

Id  two  embodiments  of  the  invention  and  in  which: 
Fig.  1  is  an  axial  section  through  a  dry  cell 
having  the  invention  applied  thereto. 

Fig.  2  is  an  axial  section  showing  a  modified 
form,  and 

'■ '     Fig.  3  is  a  cross  section  of  Fig.  2. 

Similar  characters  of  reference  denote  similar 
parts  in  the  different  figures. 

Referring  now  to  the  drawing  in  greater  de- 
tail, and  first  to  Fig.  1,  it  will  be  seen  that  an 

•'■>  outer  cup  or  container  B  of  insulating  material 
has  incorporated  in  its  bottom  wall  a  carbon 
electrode  K  which  with  a  projection  of  reduced 
diameter  extends  through  said  bottom  wall,  the 
terminal  T  being  in  the  form  of  a  cap  forced 

G0  upon  said  projection,  as  usual.  The  container  B 
is  filled  with  the  depolarizer  mass  D  which  has 
been  pressed  into  the  same.  Another  shallow 
container  S  of  insulating  material  accommodates 

„.  a  zinc  electrode  Z  engaging  the  bottom  thereof, 
and  the  electrolyte  paste  P.  A  terminal  wire  A 
is  soldered  to  the  zinc  electrode  and  passed 
through  the  bottom  wall  of  the  container  S.  The 
interior  container  S  is  firmly  engaged  with  the 

;0  depolarisator  mass,  in  such  a  manner  that  its 
rim  is  impressed  into  the  mass,  and  secured  in 
this  position  by  means  of  clamps  H,  or  other  suit- 
able means,  such  as,  lacing,  cementing,  or  the 
like.   In  case  of  cementing,  the  interior  con- 

75  tainer  S  is  advantageously  so  dimensioned  that 
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it  fits  into  the  outer  container  with  a  slight  clear- 
ance only  for  entering  the  cement. 

During  the  discharge  of  the  element  the  elec- 
trolyte paste  P  is  liquefied  only  in  the  interior  of 
the  container  S,  at  the  boundary  layer  between 
the  electrolyte  paste  P  and  the  zinc  plate  Z,  while 
the  non-diluted  paste  P  owing  to  the  expansion 
pressure  produced  as  a  result  of  its  growing  vol- 
ume is  forced  to  penetrate  the  depolarisator 
mass.  This  process  is  promoted  by  the  fact  that 
contemporaneously  therewith  at  the  portions  of 
the  mass  D  facing  the  zinc  electrode,  through 
dissolution  of  ammonium  chloride  crystals  or 
other  combinations,  pores  have  been  formed 
which  can  be  filled  up  by  the  expanding  electro- 
lyte paste. 

It  will  thus  be  seen  that  there  is  no  chance 
for  the  paste  P  to  escape  through  between  the 
containers  S  and  B,  the  more  so  as  the  depolari- 
sator mass  D  is  compressed  additionally  under 
the  edges  of  the  container  S.  Another  advantage 
resides  in  the  fact  that  the  portion  of  the  de- 
polarisator surface  not  covered  by  the  interior 
container  S  may  serve  for  ventilating  the  de- 
polarisator mass. 

Referring  now  to  the  embodiment  shown  in 
Figs.  2  and  3,  it  will  be  seen  that  a  central  carbon 
rod  K'  is  surrounded  by  the  depolarisator  mass 
D  which  need  not  be  encased,  while  three  sector- 
shaped  shells  S'  containing  the  zinc  electrodes 
Z'  and  the  electrolyte  paste  P  are  held  in  tight 
engagement  with  the  depolarisator  mass  D  by 
means  of  laces  L,  by  cementing,  or  by  any  other 
suitable  means.  Three  terminal  wires  A'  con- 
stitute the  negative  pole. 

Where  a  plurality  of  flat  elements  are  piled 
up  in  a  series  arrangement,  it  is  not  necessary  for 
the  interior  shell  of  each  element  to  be  secured 
in  position  by  clamps  or  similar  means,  but  it  will 


be  sufficient  to  combine  the  assembled  elements 
in  the  form  of  a  block,  for  instance,  by  lacing, 
binding  wire,  and  thus  to  fix  the  inner  cups  or 
shells. 

,-,  The  provision  according  to  the  present  inven- 
tion of  a  separate  cup  or  shell  for  the  electrolyte 
offers  the  advantage  that  the  electrolyte  paste 
can  be  poured  into  this  shell  for  solidification 
and  thus  does  not  come  into  contact  with  the 

10  depolarisator  mass  in  its  soft  state.  Hitherto, 
on  the  contrary,  the  electrolyte  was  filled  into 
the  element  in  a  non-thickened  condition,  with 
the  result  that  the  depolarisator  layer  already 
after  a  short  time  was  extensively  impregnated 

15  by  the  electrolyte.  According  to  an  important 
feature  of  the  present  invention,  on  the  contrary, 
the  electrolyte  liquid  admixed  with  thickening 
agents  can  be  poured  into  the  container  provided 
therefor,  and  then  converted  into  the  gel  state. 

20  In  order  to  produce  elements  of  the  atmos- 
pheric oxygen  type  the  depolarisator  electrode 
may  contain  active  carbon  and/or  other  oxy- 
genous matter,  such  as,  indigo  white,  cerium  salts 
and  the  like.   The  advantages  mentioned  above 

.,5  of  increased  efficiency  by  encasing  the  electro- 
lyte will  always  become  apparent  with  surface  de- 
polarisation,  also,  for  example,  where  depolaris- 
ing agents  like  perborates  or  persulfates,  such 
as,  ammonium  persulphate,  or  chlorides,  such 

o0  as,  ferrichloride,  are  used. 

The  method  and  product  of  the  present  inven- 
tion have  been  described  in  detail  with  reference 
to  specific  embodiments.  It  is  to  be  understood, 
however,  that  the  invention  is  not  limited  by  such 
specific  reference  but  is  broader  in  scope  and  ca- 
pable of  other  embodiments  than  those  specifi- 
cally described  and  illustrated  in  the  drawing. 

ERICH  MARHENKEL. 
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The  invention  relates  to  bipartite  tubes,  espe- 
cially to  tubes  made  from  artificial  substances, 
the  body  of  said  tubes  being  wound  of  several 
layers  and  containing  at  least  one  layer  of  metal 
foil. 

For  the  production  of  such  tubes  it  is  usual  to 
wind  a  band  of  varnished  hydrate  cellulose  or 
the  like  onto  a  mandrel  and  to  roll-in  one  or 
several  layers  of  metal  foil,  especially  aluminium 
foil  covered  with  paper,  in  order  to  then  connect 
the  wound  body  thus  produced  and  suitably  glued 
together  with  a  head  piece  made  separately  from 
plastic  phenol,  vinylester  polymerisates  or  the 
like.  The  metal  foil  in  the  wound  body  serves 
practically  only  for  packing  and  can  therefore 
be  called  a  "packing  foil",  whereas  the  other 
layers  of  the  wound  body  are  destined  to  take 
up  the  mechanical  forces  acting  upon  a  tube 
when  the  same  is  in  use,  these  layers  being  best 
called  "carrier  foils". 

Tube  bodies  of  this  kind  are  generally  rather 
stiff  and  can  consequently  not  be  pressed  out  and 
rolled  up  so  easily  as  is  desired.  The  chief  reason 
herefor  is  the  paper  layer  of  the  covered  metal 
foil,  which,  however,  up  to  the  present  could  not 
be  avoided  for  the  reason  that  sufficiently  thin, 
non-covered  metal  foils  crumple  too  easily  and 
consequently,  on  the  one  hand,  when  transparent 
foils  are  used,  impair  the  appearance  of  the  tube 
body,  and  independently  thereon  on  the  other 
hand  in  the  winding  machines,  by  the  formation 
of  folds  which  produce  an  askew  running-in, 
cause  permanently  disturbances  in  the  manufac- 
turing proceeding  and  in  the  regular  production. 

These  inconveniences  are  obviated  by  the  in- 
vention, which  thus  makes  it  possible  to  use  non- 
covered  metal  foil-inserts  for  the  object  in  view. 
Owing  to  the  invention  a  so-called  "embossed 
foil"  of  known  type  is  used  as  metallic  packing 
insert,  i.  e.  a  foil  into  which  a  tight  net  of  em- 
bossings is  rolled  which  might  be  of  any  shape 
and  have  for  instance  the  form  of  a  single  or 
crosswise  fluting  or  the  form  of  honey-combs, 
punching  fields  or  the  like.  Such  embossed  foils 
make  not  only  scarcely  perceivable  for  the  eye 
any  crumpling  which  might  occur,  but  they  are 
inclined  only  very  little  to  crumpling.  They 
chiefly  run  always  uniformly  and  without  forma- 
tion of  folds  into  the  winding  machine  for  the 
reason  that  the  embossings  impart  to  them  a 
certain  yieldability,  which  enables  the  adaptation 
to  the  unavoidable  differences  in  the  wall  thick- 
ness of  the  other  foils.  The  other  foils  are  most- 
ly cast  and  show  therefore  quite  irregularly,  at 
points  distributed  like  islands,  a  thickness  ex- 
ceeding or  remaining  below  the  average  value. 
An  especially  good  equalization  in  this  respect 
is  obtained,  if  the  embossings  are  selected,  for 
instance  in  the  form  of  a  cross  net,  so  that  they 
give  to  the  foil  an  increased  yieldability  in  both 
coordinates  of  its  plane. 


A  further  material  advantage  of  the  employ- 
ment of  embossed  foils  according  to  the  inven- 
tion consists  in  that  these  foils,  owing  to  their 
increased  yieldability,  participate  at  the  unavoid- 

5  able  working  of  the  other  parts  of  the  wound 
body  consisting  of  organic  substances,  much  bet- 
ter in  the  movements  of  the  same  than  simple 
smooth-rolled  metal  foils.  This  advantage  is  of 
particular  importance  for  wound  tube  bodies,  the 

10  carrier  foil  of  which  consists  of  hydrate-cellu- 
lose; as  hydrate-cellulose  very  strongly  shrinks,  as 
is  known,  when  loss  of  moisture  occurs.  For  a 
tube  of  known  type  a  few  days  of  especially  dry 
weather  are  sufficient  to  detach  the  sticking  be- 

15  tween  the  metallic  packing  foil  and  the  shrink- 
ing carrier  foil  which  correspondingly  stretches, 
so  that  the  wound  body  unfolds  and  sometimes 
even  becomes  leaky.  This  very  serious  incon- 
venience of  the  tubes  of  known  type  is  securely 

20  avoided  by  the  use  of  embossed  metallic  insert 
foils  according  to  the  invention. 

When  transparent  carrier  foils  are  used,  which 
render  visible  from  the  outer  side  the  metallic 
packing  foil,  it  is  possible  to  obtain,  by  suitable 

25  construction  of  the  embossing  pattern  used  ac- 
cording to  the  invention  especially  good  effects 
acting  like  advertisements  and  which  may  be  as- 
sisted thereby  that  the  embossed  metallic  pack- 
ing foil,  prior  to  the  rolling  into  the  wound  body, 

30  is  coated  with  a  colored  covering — or  transpar- 
ent-lacquer or  that  the  transparent  carrier  foil 
is  colored. 

In  the  accompanying  drawing  shows 

Fig.  1  a  tube  made  according  to  the  invention 

35  and 

Fig.  2  diagrammatically  a  strongly  enlarged 
portion  of  a  section  on  line  a — b. 

The  tube  head  I,  made  of  plastic  phenol,  vinyl- 
polymerisates  or  the  like,  is  stuck  together  in 

40  known  mnner  with  a  tube  body  2  produced  sepa- 
rately as  wound  body.  The  wound  tube  body  2  is 
built  up  of  transparent  hydrate-cellulose  foil, 
between  which  a  metal  layer  is  enclosed  which 
according  to  the  invention  is  made  of  embossed 

45  metal  foil.  The  embossings  of  this  foil,  which  in 
the  present  instance  have  the  form  of  a  crossed 
embossing  and  naturally  are  visible  through  the 
hydrate-cellulose,  are  shown  in  Fig.  1  diagram- 
matically, i.  e.  without  consideration  of  the  per- 

50  spective  distortions  as  fine  net  of  crossed  lines. 
As  shown  in  Fig.  2,  the  thin  embossed  metal 
foil  7  is  enclosed  between  the  hydrate  cellulose 
layers  3,  4,  5  and  6  indicated  by  oblique  hatching. 
The  sticking  zones  are  indicated  by  radial  hatch- 

55  ing,  and  it  is  clear  that  the  metal  foil  7,  alter- 
nately connected  with  the  layers  4  and  5  of  the 
carrier  foils,  can  yield  in  peripheric  direction 
also  to  strong  working  of  the  corrier  foils  3  to  6 
without  detaching  from  the  foils  4  and  5. 

60 
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In  ordinary  optical  crown  and  flint  glasses  the 
relation  between  the  refractive  index  m  and  the 
mean  dispersion  nF—nc  is  such  that  the  relation 
7id^l3.815  (tif— nc+0.1)  applies  for  glasses  having 
a  refractive  index  smaller  than  1.65  and  the  rela- 
tion ndSll.7  (tif— nc+0.1216  for  glasses  having  a 
refractive  index  greater  than  1.65.  While  up  to 
the  present  it  has  been  possible  already  to  pro- 
duce glasses  which  relative  to  the  mean  disper- 
sion showed  a  considerably  higher  refractive  in- 
dex than  the  minimum  value  indicated  by  the 
aforementioned  relations,  it  did  not  appear  possi- 
ble but  for  some  special  type  of  fluorous  alumo- 
borosilicate  glasses  having  a  mean  dispersion  be- 
low 0.0073,  also  to  inversely  attain  a  noticeably 
lower  refractive  index. 

According  to  the  invention  however,  optical 
glasses  having  a  mean  dispersion  below  0.0073  can 
be  produced  with  a  considerably  lowered  refrac- 
tive index  than  heretofore  while  such  optical 
glasses  having  a  mean  dispersion  greater  than 
0.0073  can  be  produced  to  a  large  extent  with  a 
lowered  refractive  index  if  their  content  of  fluo- 
rides as  well  as  of  aluminium  oxide  and  titanium 
oxide  is  kept  as  large  as  possible,  but  their  con- 
tent of  earth  alkaline  oxides  and  of  boric  acid  an- 
hydride as  small  as  possible,  admitting  further 
large  quantities  only  of  alkalies,  or  lead  oxide,  if 
desired,  or  antimony  oxide  and  arsenic  oxide. 

Of  those  substances  which  according  to  the  in- 
vention are  desirable  to  be  introduced  in  largest 
possible  quantities,  fluorides,  as  alkali-fluoride, 
silico-fluoride,  alumo-fluoride  and  others,  have 
the  highest  reducing  effect  upon  the  refractive 
index  relative  to  the  dispersion.  There  is  one 
difficulty  when  introducing  fluorides,  in  that  they 


evaporate  differently  depending  upon  the  com- 
position of  the  glass  and  upon  the  melting  tem- 
perature. The  behavior  of  highly  alkaline 
glasses  and  of  glasses  with  an  abundancy  of  boric 

5  acid  is  a  relatively  favorable  one,  which  presum- 
ably is  in  first  place  attributable  to  their  low 
melting  temperature.  Also  in  these  glasses, 
however,  not  much  more  than  70%  at  the  most 
of  the  introduced  fluor  remain  in  solution.    It  be- 

!0  ing  practically  immaterial  in  what  linked  form 
the  fluor  is  introduced,  it  will  be  advisable  in  cal- 
culating the  batch  to  elect  a  preliminary  batch 
free  from  fluorides  to  begin  with  and  then  in 
part  replace  the  oxides  contained  therein  by  cor- 

15  responding  fluorides.  In  the  following  the  equiv- 
alent replacement  of  x  parts  by  weight  oxygen 
by  fluor  is  symbolically  indicated  by  x%  O/F. 
An  example  of  a  glass  batch  would  accordingly 
read: 

20  40%  SiO2+20%  B2O3  +  10%  AhOs  +  10%  Na20 

+  10%  K2O+10%  CaO  (  =  100%) +1%  O/F 

According  to  the  atomic  weights  116.2  weight 
parts  K2F2  would  correspond,  for  example,  to  a 
quantity  of  94.2  weight  parts  K2O,  of  which  16 
25  weight  parts  oxygen  are  equivalently  replaced  by 
38  weight  parts  of  fluor.  In  other  words,  1% 
O/F  means  the  replacement  of 

5.89%  K2O  by  7.26  KF  (potassium  fluoride) 
30  3.88%  Na20  by  5.25  NaF  (sodium  fluoride) 
3.5%  CaO  by  4.87  CaF2  (fluor  spar) 
1.94%  Na2O+1.06  Al203  by  4.38  Na3AlF6  (cryolite) 
1.29%  Na20+1.26  Si02  by  3.93  Na2SiF6  (sodium 
silico-fluoride) 

35  Thus  when  using  potassium  fluoride  or  sodium 
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silicofluoride  the  following  parts  would  have  to  be 
melted  down : 


Si02   40.0  38.74 

B2O3   20.0  20.0 

AI2O3   10.0  10.0 

Na20   10.0  8.71 

K2O   4.11  10.0 

CaO   10.0  10.0 

KP   7.26   

Na2SiFe     3.93 


101.37  101.38 

One  weight-part  of  oxygen  being  equivalently  re- 
placed by  2.375  weight-parts  of  fluor,  an  aver- 
age would  result  of  1.375  weight -parts  more  than 
according  to  the  preliminary  batch.  If  the 
evaporation  of  the  fluorides  is  thereby  to  be  set 
out  at,  say,  30%,  it  will  be  necessary  to  introduce 
1.43%  O/F  into  the  batch  in  order  that  the  glass 
may  contain  1%  O/F. 

On  account  of  the  fluorides  segregating  more 
or  less  easily  during  the  annealing  process,  either 
in  the  form  of  crystals  or  in  the  form  of  milky 
liquid  drops  depending  upon  the  composition  of 
the  glass,  the  fluorides  cannot  be  introduced  into 
the  glass  in  any  arbitrary  quantities.  Optical 
glass  requiring  a  very  slow  annealing  process, 
this  segregating  tendency  is  a  particularly 
marked  one  in  optical  glasses.  To  counter  this 
segregating  tendency  the  initial  batch  which 
serves  for  melting  the  new  glasses  is  expediently 
made  to  contain  from  5%  to  30%  of  alkali  oxide, 
at  least  half  consisting  of  potassium  oxide,  owing 
to  sodium  oxide  and  lithium  oxide  having  but 
little  effect  on  the  diminution  of  the  refractive 
index  relative  to  the  dispersion.  The  introduc- 
tion also  of  boric  acid  anhydride  and  aluminium 
oxide  is  adapted  to  counteract  said  segregating 
tendency.  The  introduction  of  titanium  oxide 
is  of  the  same  effect  although  practically,  there 
is  a  limit  for  the  content  of  titanium  oxide  near 
approximately  30%,  as  otherwise  a  brown  tint 
detrimental  to  optical  glass  becomes  markedly 
noticeable  in  addition  to  crystallization  and  tur- 
bidity. For  this  reason  it  is  expedient  that  the 
initial  batch  contain  boric  acid  anhydride,  alu- 
minium oxide  and  titanium  oxide  to  an  extent 
of  altogether  at  least  5%,  but  not  more  than 
45%,  whereby  the  sum  total  of  boric  acid  an- 
hydride and  aluminium  oxide  should  not  exceed 
40%.  The  brown  tint  becoming  particularly  no- 
ticeable when  there  is  a  large  content  of  alu- 
minium oxide  the  latter  must  not  exceed  that 
of  boric  acid  anhydride  more  especially  so  the 
higher  the  content  of  titanium  oxide  may  be.  In 
the  same  manner  also  the  content  of  antimony 
oxide  and  arsenic  oxide  must  be  kept  low  when 
the  content  of  titanium  oxide  is  high  as  they 
likewise  promote  brown  tinting  to  a  considerable 
extent.  In  the  event  of  the  content  of  titanium 
oxide  amounting  to  10%  or  more,  provisions 
should  suitably  be  made  for  the  content  of  an- 
timony oxide  and  arsenic  oxide  to  amount  to- 
gether to  not  more  than  10%  at  the  most. 

Also,  in  the  presence  of  titanium  oxide  in 
fiuorous  melts,  earth  alkaline  oxides  lead  to  the 
formation  of  turbidities.  Their  content  should 
for  this  reason  be  as  low  as  possible  and  by  no 
means  exceed  5%  of  the  initial  batch.  Also 
bivalent  metal  oxides  should  be  avoided,  if  pos- 
sible, as  they  promote  the  tendency  of  segrega- 
tion and  are  antagonistical  to  the  lowering  of  the 
refractive  index.  Of  these  oxides,  the  behaviour 
of  lead  oxide  may  yet  be  considered  as  the  most 


favorable  in  both  respects.  In  fact,  if  glasses  are 
to  be  produced  having  a  high  mean  dispersion 
and  a  lowered  refractive  index  relative  to  the 
dispersion  the  introduction  of  lead  oxide  besides 
5  antimony  and  arsenic  oxides  is  even  recommend- 
ed in  order  to  avoid  the  occurrence  of  a  brown 
tint  despite  the  glasses  containing  great  quan- 
tities of  titanium  oxide.  The  rise  occasioned 
thereby  in  the  refractive  index  can  be  partly 
10  counteracted  by  diminishing  the  content  of  boric 
acid. 

The  general  rules  governing  the  production 
according  to  the  invention  of  optical  glasses  hav- 
ing a  lowered  refractive  index  relative  to  the 

15  dispersion  are  applicable  in  various  ways  de- 
pending upon  the  region  in  which  the  optical 
glasses  lie.  The  first  region  is  that  where  the 
mean  dispersion  is  lower  than  0.0073;  the  sec- 
ond, where  the  mean  dispersion  amounts  to  at 

20  least  0.0073  and  where  the  refractive  index  is 
maximally  1.65;  the  third  region  being,  where 
the  refractive  index  is  higher  than  1.65. 

The  following  applies  within  the  first  region: 
Pure   alkali-silicate-fluoride   glasses  segregate 

2-  crystals  when  the  content  of  fluor  is  low  and  tur- 
bidities when  the  content  of  fluor  is  high,  the 
extent  of  both  defects  increasing  the  lower  the 
alkali  content  may  be.  Potassium  glasses  react 
more  favorable  in  this  respect  than  sodium  or 

3q  lithium  glasses.  By  introducing  boric  acid  an- 
hydride and  aluminium  oxide  the  segregating 
tendency  can  be  sufficiently  suppressed,  as  point- 
ed out  before,  so  that  substantial  quantities  of 
oxygen  can  be  replaced  by  flour  without  thereby 

35  impairing  the  production  of  glasses  which  are 
free  from  crystals  and  turbidities.  The  known 
type  of  fluor-alumo-borosilicate  glasses  composed 
in  accordance  with  the  above  correspond  to  a  pre- 
liminary batch  containing  5%  to  25%  alkali  oxide 

40  and  15%  to  35%  boric  acid  anhydride  and  alu- 
minium oxide  in  total,  whereby  the  content  of 
boric  acid  anhydride  is  always  greater  than  that 
of  aluminium  oxide,  the  replacement  of  the  oxy- 
gen being  about  4<~c  O/F.    They  have  a  mean 

45  dispersion  under  0.0073  and  a  diminution  of  the 
refractive  index  by  maximally  0.017  under  the 
magnitude  13.815  (nr— nc+0.1) .  However,  the 
investigations  on  which  the  invention  bases  have 
shown  that  boric  acid  anhydride  weakens  the 

50  refraction-diminishing  effect  of  the  fluorides  to  a 
greater  or  lesser  extent,  whilst  aluminium  oxide 
increases  that  effect,  thus  leading  to  greater 
diminutions  of  the  refractive  index.  It  must  be 
noted  however  that  the  effect  of  the  boric  acid 

55  anhydride,  and  also  but  to  a  lesser  extent  that 
of  the  aluminium  oxide,  is  not  additive,  but  is 
dependent  upon  the  introduced  quantity.  In  the 
case  of  the  content  being  low  the  boric  acid  an- 
hydride substantially  weakens  the  refraction- 

60  diminishing  effect  of  the  fluorides,  while  in  the 
case  of  greater  contents  of  from  say,  about  10% 
on  the  initial  batch,  the  effect  for  the  same  in- 
creases. However,  if  the  amount  of  aluminium 
oxide  exceeds  that  of  boric  acid  anhydride  the 

C3  same  increase  in  boric  acid  anhydride  is  capable 
even  to  enhance  the  said  effect.  In  addition  tc 
that  the  quantity  of  fluoride  may  then  be  in- 
creased up  to  and  above  4%  O/F,  thus  making  it 
possible  to  raise  the  diminution  of  the  refractive 
70  index  to  more  than  0.018  if  the  content  taken 
of  aluminium  oxide  is  the  same  at  least  as  that 
of  the  boric  acid  anhydride  and  the  sum  of  both 
of  them  is  made  to  amount  from  10%  to  45%. 
The  desired  diminution  of  the  refractive  index 
75  can  be  achieved  and  the  tendency  towards  seg- 
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regation  and  crystallization,  also  with  high  con- 
tents of  fluoride,  avoided  if  the  initial  batch  of 
silicon  dioxide,  boric  acid  anhydride,  aluminium 
oxide,  and  alkali  oxides  is  made  to  amount  to  at 
least  95%  in  total,  i.  e.  if  the  content  of  the  other 
substances  is  kept  at  a  low  level. 

If  it  is  intended  to  arrive  in  the  second  of  the 
aforementioned  regions  and  for  this  purpose  in- 
crease to  more  than  0.0073  the  mean  dispersion 
of  the  fluor  glasses  by  introducing  earth  alkaline 
or  bivalent  metal  oxides,  small  contents  of  such 
additions  already  suffice  to  bring  about  a  tur- 
bidity-forming tendency.  Though  this  tendency 
clearly  falls  off  in  the  order  BeO,  MgO,  CaO, 
SrO,  BaO,  ZnO,  CdO,  PbO,  it  is  still  strong 
enough,  even  at  PbO,  to  call  for  a  reduction  in 
the  content  of  fluor  in  order  to  obtain  glasses 
free  from  turbidity,  the  reduction  in  question 
having  to  be  carried  to  an  extent  which  prevents 
the  attainment  of  the  desired  diminution  of  the 
refractive  index  as  a  result  of  the  refraction- 
diminishing  effect  of  the  fluorides  being  counter- 
acted both,  by  the  effect  of  the  boric  acid  an- 
hydride which  weakens  that  property  and  also 
by  the  effect  of  the  bivalent  oxides  themselves. 
However,  according  to  the  invention,  the  intro- 
duction of  antimony  oxide  is  adapted  to  increase 
the  mean  dispersion  above  0.0073  and  to  produce 
glasses  which,  relative  to  the  dispersion,  have  a 
lowered  refractive  index.  Antimony  itself,  though 
acting  in  a  somewhat  opposite  sense  even  if  it  be 
noticeably  less  so  than  boric  acid  anhydride  or 
bivalent  oxides,  it  does  not  by  far  to  the  same 
extent  as  the  bivalent  oxides  lead  to  crystalliza- 
tion and  turbidity  in  the  presence  of  fluor.  With 
the  segregating  tendency  being  equal,  the  fluor- 
ides and  aluminium  oxide  can  be  incorporated  to 
an  appreciably  higher  extent  even  when  sub- 
stantial quantities  of  antimony  oxide  are  pres- 
ent. In  view  of  the  fact  however  that,  practi- 
cally, the  aforesaid  modifications  of  fluoro- 
alumo-borosilieate  glasses  are  bound  to  go  at  the 
expense  of  the  content  of  silica,  the  glasses  ob- 
tained in  this  manner  will  have  a  lower  chemi- 
cal resistivity,  particularly  a  greater  acid-solu- 
bility, and  a  greater  swelling  capacity  if  exposed 
to  water.  Micro-fissures  easily  occur  when  the 
polished  surfaces  of  such  glasses  dry  out.  An- 
other reason  why  greater  contents  of  antimony 
oxide  should  be  avoided  is  that  they  give  rise  to 
optically  detrimental  tints  of  yellow  or  brown 
color.  The  behaviour  of  arsenic  oxide  is  similar 
to  that  of  antimony  oxide. 

It  has  been  shown  however  that  by  introducing 
quantities  of  at  least  0.2%  of  titanium  oxide 
jointly  with  or  in  place  of  antimony  oxide  these 
difficulties  can  be  done  away  with  to  a  great  ex- 
tent and  that  such  an  introduction  is  of  a  par- 
ticular advantage  in  that  titanium  oxide,  even 
if  applied  in  small  quantities,  increases  the  mean 
dispersion  to  a  considerable  degree,  while  at  the 
same  time  entailing  a  diminution  in  the  refrac- 
tive index  relative  to  the  dispersion  and  minimiz- 
ing the  acid-solubility  and  swelling  capacity. 

Also  boric  acid  anhydride  and  aluminium  oxide 
should  expediently  be  contained  in  the  glasses, 
whereby  the  quantity  of  aluminium  oxide  is  to 
amount  to  at  least  as  much  as  the  boric  acid 
anhydride.  In  doing  so  it  will  be  of  advantage 
to  so  choose  the  batch  that  the  glasses  contain 
in  total  at  least  just  as  much  aluminium  oxide, 
titanium  oxide,  antimony  oxide  and  arsenic  oxide, 
as  their  total  content  of  boric  acid  anhydride  and 
possible  earth  alkali  oxides. 

The  effect  of  the  fluor,  as  expressed  in  %  O/P, 


upon  the  diminution  of  the  refractive  index  cor- 
responding on  the  average  to  about  five  times 
the  opposite  effect  of  boric  acid,  the  weight- 
parts  of  oxygen  equivalently  replaced  by  fluor 

5  should  amount  to  at  least  one  fifth  of  the  con- 
tent of  the  total  of  boric  acid  anhydride  and 
earth  alkali  oxides  of  the  initial  batch. 

In  order  to  produce  glasses  within  the  third 
of  the  aforementioned  regions,  i.  e.,  glasses  hav- 

10  ing  a  refractive  index  higher  than  1.65,  the  sum 
of  the  numbers  of  the  percentage  of  antimony 
oxide,  arsenic  oxide,  lead  oxide  and  other  bi- 
valent oxides  augmented  by  double  the  number 
of  the  percentage  of  titanium  oxide  must  amount 

15  to  more  than  50  in  the  initial  batch  of  the  glasses 
according  to  the  invention.  To  lower  the  refrac- 
tive index  relative  to  the  dispersion,  it  will  be  ex- 
pedient to  introduce  titanium  oxide  in  quantities 
of  from  0.2%  to  30%.   Tetravalent  oxides  other 

20  than  titanium  oxides,  as  well  as  pentavalent  and 
hexavalent  metal  oxides  appear  to  diminish 
rather  than  like  titanium  oxide  clearly  augment 
the  diminution  of  the  refractive  index  relative  to 
the  dispersion.   The  content  of  aluminium  ox- 

25  ide,  titanium  oxide  and  of  those  oxides  of  anti- 
mony and  arsenic,  which  in  total  have  no  practi- 
cal influence  on  the  diminution  of  the  refractive 
index,  expediently  should  be  at  least  equal  to  that 
of  boric  acid  anhydride  and  earth  alkalies  to- 

;>0  gether.  Since  high  contents  of  titanium  oxide 
give  rise  to  brown  tints  and  turbidities  it  will  be 
advisable  to  produce  highly  refracting  glasses  by 
the  introduction  of  lead  oxide  which,  of  all  bi- 
valent oxides,  raises  the  refractive  number  rela- 

35  tive  to  dispersion  to  the  least  extent.  Owing  to 
their  content  of  lead  oxide  and  other  bivalent 
oxides  and  in  spite  of  a  low  content  of  boric 
acid  anhydride  and  of  the  introduction  of  fluor  in 
quantities  of  more  than  0.1%  O/P,  glasses  of 

40  this  kind  show  only  small  diminutions  in  the  re- 
fractive index,  though  it  is  true  that  in  this 
region  even  a  slight  diminution  is  practically  of 
greatest  significance  for  achieving  novel  optical 
designs. 

45  In  the  annexed  table  glass  compositions  are 
listed  for  a  number  of  glasses  producable  by  the 
new  method,  including  the  optical  data  of  said 
glasses.  The  components  of  the  preliminary 
batch  are  given  as  oxides,  though  there  is  nothing 

50  in  the  way  of  introducing  the  corresponding 
quantities  of  raw  materials  in  another  form. 
Thus,  it  is  possible,  for  instance,  to  take  crystal- 
lized boric  acid  (B3HO3)  in  place  of  boric  acid 
anhydride  (B2O3)  and  calcined  soda  (N2CO3)  in 

55  place  of  soda  (Na20). 

As  can  be  gathered  from  the  optical  data  the 
glasses  1  to  14  (tif— nc<0.0073)  belong  to  the 
first  of  the  aforementioned  regions,  the  glasses 
15  to  34  (riF— nc^O.0073;  naS  1.65)  to  the  second 

60  region,  and  the  glasses  35  to  41  (n<j>1.65)  to  the 
third  region.  The  value  c  given  in  the  last 
column  is  the  amount  by  which  the  refractive 
number  na  has  been  lowered  relative  to  the  lowest 
refractive  index  occasioned  in  ordinary  optical 

65  glasses  of  the  same  mean  dispersion.  As  stated 
in  the  aforegoing,  for  a  refractive  index  lower 
than  1.65,  (i.  e.,  for  the  first  and  second  region) 
the  lowest  value  is  obtained  by  the  formula 
nd=13.815   (tif— nc+0.1)    for  ordinary  optical 

70  glasses,  while  for  a  refractive  index  higher  than 
1.65  (i.  e.,  for  the  third  region)  the  lowest  value 
results  from  the  equation 

nd=11.7(riF— 71C+0.1216) . 

75  In  other  words,  if  for  the  glass  1  the  value  a 
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is  given  as  0.0280,  for  the  refractive  index 
ntf=1.4443  the  equation  holds  good 

»d=13.815(7iF-7ic+0.1)  -0.0280. 


For  the  glass  35  the  value  a=0.039  accordingly 
means  that  nd^ll.KnF—nc+O. 1216)  —0.039. 
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This  invention  relates  to  manufacture  of  coated 
pipes;  and  it  comprises  a  process  wherein  the  in- 
side of  a  metal  pipe  is  coated  with  an  artificial 
resin  of  the  phenol-formaldehyde  type  by  intro- 
ducing into  the  pipe  a  fluent  mixture  containing  5 
a  solvent-free  resin  of  this  type,  an  inert  filler 
and  a  hardening  agent,  the  hardening  agent  be- 
ing advantageously  mixed  with  the  resin  just 
prior  to  the  introduction  of  the  mixture  into  said 
pipe,  the  pipe  being  rotated  rapidly  on  its  axis  10 
to  uniformly  distribute  the  resin  mixture  on  the 
inner  wall,  rotation  being  continued  until  said 
resin  solidifies  on  the  pipe  wall,  the  temperature 
of  the  pipe  being  advantageously  maintained  at 
a  temperature  not  substantially  exceeding  room  lo 
temperature  and  the  quantity  of  resin  applied 
being  at  least  about  0.8  kilogram  per  square 
meter,  producing  a  minimum  coating  thickness 
of  0.5  mm.,  the  inner  wall  of  the  pipe  being  pre- 
coated,  if  desired,  with  a  ground  coat  of  benzyl  20 
cellulose  with  or  without  the  admixture  of  a  pig- 
ment; all  as  more  fully  hereinafter  set  forth 
and  as  claimed. 

Pipes,  made  of  different  materials  and  accord- 
ing to  different  processes,  are  used  extensively  '-■"> 
for  conducting  hot  liquids,  such  as  hot  water. 
The  choice  of  the  kind  of  pipe  to  be  used  depends 
upon  the  chemical  and  mechanical  properties  of 
the  material  to  be  conducted.  Iron  pipes,  unpro- 
tected or  galvanized  can  only  be  use  for  liquids  BO 
which  do  not  attack  iron.  However,  it  is  known 
that  liquids  which  do  not  attack  iron  in  the  cold 
state  can  assume  aggressive  properties  on  being 
heated.  Consequently,  most  domestic  hot  waters 
must  be  regarded  as  having  aggressive  properties,  :ij 
which  becomes  apparent  by  the  signs  of  destruc- 
tion, such  as  the  formation  of  rust,  reduction  in 
cross  sectional  area,  pitting  and  incrustation. 
This  is  the  case  to  an  increased  extent  with  hot 
water  derived  from  condensation,  such  as  collects  40 
in  condensation  conduits.  Boiling  water  can  also 
cause  damage.  A  technically  satisfactory  solu- 
tion has  hitherto  been  found  by  using  copper 
pipes  in  such  cases.  It  is  however  desirable  and 
even  necessary  in  many  cases  to  refrain  from  45 
using  copper  tubes;  the  same  applies  to  tinned 
pipes.  Lead  pipes  must  likewise  be  avoided,  and 
furthermore  no  satisfactory  result  is  attained 
therewith  for  hygienic  and  technical  reasons. 

It  has  been  proposed,  to  protect  iron  against  50 
the  action  in  question  by  coating.  The  well 
known  fire  galvanizing  has  not  led  to  any  satis- 
factory result.  Pitting  and  incrustation  cannot 
be  permanently  prevented  thereby.  Other  metal 
coatings  such  as  chromium,  cannot  come  into  55 


question  as  they  are  electropositive  to  iron  and 
accelerate  corrosion  at  damaged  and  defective 
points.  The  employment  of  double  pipes,  for 
example  copper  inside  and  steel  outside,  also 
presents  technical  difficulties  in  the  production 
and  machining. 

Hitherto  the  employment  of  non-metallic  coat- 
ings has  likewise  met  with  little  success.  En- 
ameling or  glazing  has  been  proposed  but  the 
process  is  complicated,  expensive  and  unsatisfac- 
tory from  a  technical  point  of  view.  It  must  be 
borne  in  mind  that,  in  long  and  sometimes  thin 
pipes,  for  example  10  meters  in  length  and  down 
to  10  millimeters  in  diameter,  quite  different 
drying  conditions  prevail  in  the  middle  than  at 
the  ends,  as  in  the  middle  the  air  is  always  satu- 
rated with  water  vapor,  which  considerably  re- 
tards the  drying.  For  this  reason  the  coatings 
are  irregular  and  insufficiently  dense  at  certain 
points.  Repeated  application  is  almost  impossi- 
ble, for  example  in  the  case  of  enameling.  The 
same  difficulty  arises  to  an  even  greater  extent 
with  lacquers  and  the  like,  that  is  with  substances 
which  dry  physically  by  separating  out  solvents. 
The  removal  of  the  solvent  entails  considerable 
difficulties.  Furthermore  all  lacquers  hitherto 
placed  on  the  market  became  unstable  in  the 
course  of  time.  The  same  applies  to  coats  pro- 
duced using  drying  oils. 

Attention  must  always  be  paid  to  the  special 
conditions  in  the  pipe.  There  can  be  no  question 
of  renewing  the  coating. 

In  the  case  of  cold  water  good  results  have 
been  obtained  with  bituminous  substances. 
These  substances,  however,  fail  at  higher  water 
temperatures. 

No  proposal  has  as  yet  given  satisfactory  re- 
sults, so  that  at  present  the  hot  water  is  treated, 
for  example  by  adding  sodium  sulfite  for  binding 
the  oxygen  or  by  the  addition  of  sodium  phos- 
phate and  the  like,  and  black  iron  pipes  are  used. 
Although  these  methods  are  good,  yet  they  are 
expensive  and  complicated  so  that  a  perfect  pro- 
tection for  iron  pipes  is  very  seriously  desired. 

The  present  invention  solves  the  problem  in 
technical  and  economical  respect.  According  to 
the  present  invention  resistant  coatings  are  ap- 
plied which  take  into  consideration  the  particular 
conditions  in  the  pipe  and  which  are  applied  by 
an  advantageous  method.  The  substances  em- 
ployed according  to  the  invention  are  stable.  The 
formation  of  the  protective  film  is  based  on 
chemical  reactions  and  is  not  dependent  on  the 
removal  of  solvents  for  the  film  forming  sub- 
stance.  It  is  possible  by  means  of  these  sub- 
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stances  to  apply  in  a  single  operation  layers  cf 
sufficient  thickness.  Liquid,  solvent-free  arti- 
ficial resins  serve  as  a  basis  for  the  coating  ma- 
terials which  are  used  in  the  method  according 
to  the  present  invention,  said  artificial  resins  be- 
ing phenol-aldehyde  resins  formed  from  phenols, 
such  as  phenol  itself,  meta-  or  para-  cresol  and 
the  like,  and  from  aldehydes,  such  as  formalde- 
hyde, paraformaldehyde  and  the  like,  in  known 
manner. 

In  one  process  within  the  scope  of  this  inven- 
tion, which  represents  a  practical  embodiment 
thereof,  a  soluble,  fusible  liquid  resin  is  produced 
in  known  manner  from  a  phenol,  such  as  metra- 
cresol,  and  formaldehyde.  A  known  softening 
agent  such  as  tricresylphosphate  can  be  added 
to  this  liquid  resin  in  a  quantity  of  5  to  35  per 
cent,  if  desired.  The  liquid  artificial  resin  is  now 
mixed  with  an  inorganic  filling  material,  such  as 
finely  ground  quartz  dust,  whereupon  a  few  per- 
cent of  a  hardening  agent,  such  as  paratoluene 
sulfochloride  or  toluene  sulphochloramide,  is 
added.  This  hardening  agent  may  also  be  added 
in  known  manner  to  the  filling  material.  The 
resulting  mass  is  stirred  to  a  paste  with  distinctly 
fluid  properties  and  employed  in  this  condition. 
The  hardening  of  the  coating  is  effected  by  the 
condensation  between  the  phenol  employed  and 
the  formaldehyde.  It  has  been  found,  that  ex- 
traordinarily stable  and  rapidly  hardening  sr.d 
comparatively  thick  protective  layers  can  be  pro- 
duced in  this  manner. 

The  fluent  coating  mass  may  be  filled  in  an 
excess  amount  from  one  side  into  a  pipe  to  be 
coated  and  distributed  on  the  inside  wall,  the 
excess  flowing  out  through  a  suitably  shaped 
stopper.  The  amount  remaining  in  the  pipe  re- 
sults from  the  difference  between  the  inside  di- 
ameter of  the  pipe  and  the  inner  diameter  of  the 
stopper.  The  stopper  is  preferably  so  propor- 
tioned that  about  2.5  kilograms  of  the  coating 
mass  can  be  applied  per  square  meter,  the  result 
being  a  layer  thickness  of  about  1.5  millimeters 
after  the  hardening. 

The  mass  which  is  thus  introduced  and  dis- 
tributed in  the  pipe  is  uniformly  further  dis- 
tributed on  the  inner  wall  of  the  pipe  by  a  rapid 
rotation  thereof.  This  rotation  of  the  pipe  is 
maintained  until  the  mass  has  become  at  least 
partly  set,  that  is  to  say,  so  that  it  no  longer  runs 
off  under  the  action  of  gravity,  a  result  which,  if 
desired  can  be  accelerated  by  heating  the  pipe. 
The  final  hardening  takes  place  in  the  course  of 
time  and  can  also  be  accelerated  by  heating. 


The  said  amount  of  2.5  kilograms  per  square 
meter  of  coating  mass  is  only  given  by  way  of  ex- 
ample. If  necessary  smaller  or  larger  amounts 
may  be  applied  but  with  the  restriction  that  the 
5  minimum  amount  required  to  produce  satis- 
factory results  is  about  0.3  kilograms  per  square 
meter  with  a  layer  thickness  of  0.5  millimeters, 
this  thickness  being  critical. 
Before  the  protective  mass  is  filled  in  the  pipes, 

10  the  pipes  can  be  provided  with  a  known  priming, 
coat  of  benzyl  cellulose,  with  or  without  pigment 
addition  for  better  adhesion.  This  priming  coat 
may  be  applied  by  coating,  filling  and  allowing 
the  excess  to  flow  out  or  by  immersion.   It  is  not 

15  necessary  that  the  first  coat  be  absolutely  re- 
sistant to  hot  water. 

Pipes  made  according  to  the  method  of  the 
present  invention  are  resistant  to  hot  and  to 
boiling  water  and  the  coating  is  even  sufficiently 

20  steam  proof.  They  also  show  high  resistance  to 
hot  water  in  winch  acids,  bases  and  salts  are  dis- 
solved. 

While  I  have  described  what  I  consider  to  be 
the  best  embodiments  of  my  process,  it  is  evident 

o  -  that  many  modifications  can  be  made  in  the  spe- 
cific procedures  described  without  departing  from 
the  purview  of  this  invention.  The  resins  used 
can  be  prepared  using  either  aqueous  formalde- 
hyde or  by  the  so-called  "dry-process".   For  ex- 

30  ample,  any  of  the  known  phenol-aldehyde  arti- 
ficial resins  can  be  used  in  my  coating  process, 
provided  these  resins,  when  mixed  with  an  inert 
filler  and  hardening  agent,  are  capable  of  with- 
standing hot  water  and  steam.    The  filler  to  be 

o-  employed  must  be  inert  towards  the  resin  and  to- 
wards water;  it  must  be  non-hygroscopic  and 
dense  rather  than  porous.  Any  of  the  usual 
inert  inorganic  fillers,  such  as  asbestos,  quartz, 
pumice,  emery,  etc.,  in  finely  divided  form,  are 

40  suitable.  And  any  of  the  known  hardening 
agents  can  be  employed  which  are  capable  of  pro- 
ducing hardening  of  the  phenol-aldehyde  resin 
within  a  reasonable  short  time  in  the  absence  of 
solvents.   The  coating  procedure  can  be  varied  in 

45  accordance  with  the  length  and  size  of  the  pipe  to 
be  coated.  With  large  pipes  brushing  procedures 
are  practical  but  with  smaller  pipes  it  is  usually 
best  to  flush  the  resin  into  the  pipe  in  excess  and 
then  to  permit  or  cause  the  excess  to  drain  off 

50  before  or  during  the  rotating  step.  If  necessary 
a  double  coating  can  be  used  to  produce  the  mini- 
mum thickness  of  0.5  mm.  required  to  produce 
satisfactory  results. 

HEINRICH  KLAS. 
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Hydrogen  peroxide  is  one  of  the  oldest  anti- 
septics and  of  most  widespread  use  in  the  medi- 
cal profession.  It  appears  a  priori  to  be  the 
ideal  biological  antiseptic  because  of  its  low 
toxicity,  the  substances  resulting  from  its  dis- 
integration being  water  and  oxygen,  and  it  is  now 
a  matter  of  common  knowledge  that  it  originates 
in  the  course  of  the  normal  processes  of  cellular 
oxidation.  Furthermore,  the  germ-killing  ac- 
tivity of  hydrogen  peroxide  is  interesting  and  af- 
fects particularly  the  anaerobe  germs,  both  per- 
fect and  imperfect. 

This  therapeutical  activity,  however,  is  hin- 
dered by  the  wellknown  fact  that  hydrogen  per- 
oxide rapidly  disintegrates  into  oxygen  and  water 
as  soon  as  contacted  with  living  tissues,  with  the 
result  that  its  antiseptic  activity  is  short-lived 
and  cannot  be  used  with  the  profit  which  might 
well  have  been  expected  from  such  a  composition. 

This  explains  why  chemists  have  thought  it 
advisable  to  turn  their  activity  upon  the  class 
of  mineral  peroxides  ( magnesium  peroxides,  per- 
sulphates,  perchloraLes,  etc)  which,  thanks  to 
their  very  composition,  are  not  subjected  to  the 
action  of  tissue  catalases  which  destroy  hydrogen 
peroxide.  Such  peroxides,  however,  are  not  bio- 
logical like  H2O2  and  are  consequently  impervi- 
ous to  the  activating  properties  of  the  tissue 
diastases  known  as  "peroxidases."  In  other 
words,  their  local  action  on  tissues  is  poor,  and 
their  only  advantage  is  their  germ-killing  power. 

I  have  discovered  that  by  substituting  in  the 
formula  of  hydrogen  peroxide  (HOOH)  one  or 
two  hydrogen  atoms  by  an  hydrocarbon  organic 
group,  one  gets  compounds  which  are  proof 
against  the  action  of  catalases;  thus  giving  the 
body  the  entire  profit  of  the  oxygen  freed  by 
those  combinations. 

My  experiments  bore  on  the  group  of  alcoyl, 
oxyalcoyl  and  aldehydes  peroxides  answering 
the  general  formula  ROOH,  ROOR'  and  ROO  in 
which  R  and  R'  may  be  hydrocarbon  chains  in- 
cluding or  not  an  hydroxyl  group  HO. 

The  first  terms  of  this  series  are  represented 
by  the  formulae:  CH3OOH,  CH3OOCH3, 
OHCH2OOH,  OHCH2OOCH2OH. 

We  have  hitherto  used  to  best  effect  ethyl  hy- 
droperoxide (C2H5OOH)  which  is  easy  to  pre- 
pare and  of  low  toxicity. 

I  have  ascertained  in  the  course  of  my  ex- 
periments: 

(1)  That  hydrogen  peroxide  thus  attached  to 
a  radical,  and  practically  unaffected  by  tissues, 


is  endowed  with  lasting  properties  of  local  anti- 
sepsis. 

(2)  That  its  germicidal  effect  is  intensified  by 
alcoyl  combinations. 

5  (3)  That  such  products,  besides  their  external 
antiseptic  action,  acquire  the  remarkable  prop- 
erty of  acting  directly  upon  the  intermediate 
metabolism,  i.  e.  by  fixing  themselves  on  blood 
pigmentation  or  other  substances  derived  from 

10  haematin,  take  part  in  physiological  combus- 
tions and  intensify  them. 

(4)  They  are  directly  and  totally  used  by  the 
body  and  transformed  into  active  oxygen,  water 
and  carbon  dioxide,  which  settles  the  question 

15  of  elimination  by  the  natural  exists. 

I  claim  to  be  the  first  to  have  discovered  that 
those  substances  can  be  used  with  profit  in  man 
or  animal  therapeutics,  as  after  clinical  experi- 
ments and  above  propositions.  Therapeutical 

20  directions  can  be  divided  into  two  groups  accord- 
ing to  the  mode  of  administration. 

(1)  Alcoyl,  oxyalcoyl  and  aldehydes  perox- 
ides, and  particularly  ethyl  hydroperoxide,  suit- 
ably diluted  in  a  vehicle,  usually  water,  can  be 

25  used  in  the  same  cases  for  which  hydrogen  per- 
oxide is  prescribed,  with  the  advantage  of  a  much 
more  lasting  action  thanks  to  their  remaining 
unaltered  when  in  contact  with  tissues  (treat- 
ment of  sores  and  all  external  suppurations  and 

30  inflammations). 

(2)  Introduced  into  the  body  either  "per  os" 
or  intravenous  injection,  those  substances  add  to 
their  antiseptic  properties  that  of  joining  the 
cycle  of  biological  oxidations,  i.  e.  through  their 

35  combination  with  haemoglobine,  they  allow  di- 
rect oxidation  of  a  large  number  of  substances 
carried  through  the  economy  and  particularly  of 
toxical  or  microbial  waste  products  weighing  up- 
on blood  circulation  during  infectious  diseases. 

40  Those  substances  can  therefore  be  used  with 
profit  in  numerous  cases:  in  the  case  of  infec- 
tious diseases  not  only  against  the  pathogenous 
agent  itself  but  also  against  toxins  (intestinal  in- 
fections, septicaemia,  etc.)  and  toxic  products  of 

45  cellular  disintegration. 

In  sort,  alcoyl,  oxyalcoyl  and  aldehydes  per- 
oxides have  properties  of  both  external  and  in- 
ternal character  and  should  be  prescribed : 
(a)  As  biological  antiseptics. 

•r>0  (b)  As  "de-toxicating"  agents,  i.  e.  allowing 
direct  action  against  excess  in  humours,  of  me- 
tabolites resulting  from  cellular  disintegration  or 
microbial  infection. 

HENRI  ACHILLE  ETIENNE  PORSIN. 


Published  May  ii,  1943  Serial  No.  395,760 


ALIEN   PROPERTY  CUSTODIAN 

TREATMENT  OF  TISSUE  WITH  THERAPEU- 
TICALLY ACTIVE  RAYS 

Erwin  Schopper,  Dessau,  and  John  Eggert,  Leip- 
zig, Germany;  vested  in  the  Alien  Property 
Custodian 

No  Drawing.   Application  filed  May  29,  1941 


Our  present  invention  relates  to  an  improved 
method  for  treating  tissue  and  the  like  particu- 
larly of  the  human  body  with  therapeutically  ac- 
tive rays. 

It  is  known  in  therapeutics  to  use  material  5 
rays  such  as  a-rays  and  protons  besides  the  X- 
and  7-rays.  The  therapeutical  effect  of  those 
particles  is  very  intensive  owing  to  the  short 
ranges  of  the  radiations  in  the  tissues  of  the  body. 
As  the  particles  have  a  low  penetrating  power,  10 
they  are  generally  employed  only  for  treating 
surfaces.  It  has,  therefore,  already  been  pro- 
posed to  use  neutrons  in  the  penetrating  therapy 
since  these  corpuscular  rays  when  having  a  suit- 
able speed  are  capable  of  penetrating  the  tissue  15 
and  producing  protons  therein  especially  due  to 
a  reciprocal  action  on  hydrogen  atoms  or  effect- 
ing conversions  in  the  nucleus  with  other  atoms 
whereby  therapeutically  active  a-particles,  pro- 
tons and/or  7-rays  are  emitted.  20 

It  is  often  necessary  in  the  radiation  therapy 
to  impart  topical  effects  to  parts  in  the  int5rior 
of  the  body  to  be  treated  with  rays,  for  instance 
crossed  fields  are  used,  i.  e.  there  is  carried  out 
a  radiation  with  several  thin  bundles  of  rays  ema-  25 
nating  from  different  sides  and  meeting  at  the 
place  to  be  affected.  In  using  7-rays  it  is  often 
possible  to  bring  the  preparation  producing  7-rays 
in  the  form  of  so-called  needles  or  small  tubings  to 
the  place  to  be  exposed  to  rays  of  the  tissue  and  30 
thus  to  obtain  an  intensive  topical  effect  of  the 
rays. 

The  neutrons  have  properties  somewhat  dif- 
ferent from  those  of  the  7-rays  as  to  absorp- 
tion and  scattering.    Rapidly  moving  neutrons  35 
<energy>0.1  eMV)   obtained  by  disruption  or 
bombardment  with  ions  or  radioactice  radiation 
of  beryllium  or  boron,  for  instance,  have  a  very 
great  penetrating  power.   In  addition  to  a  slight 
absorption  the  neutrons  are  scattered  in  the  40 
tissues  of  the  body,  the  scattering  being  effected 
to  a  relatively  large  extent  in  substances  having 
atoms  of  low  weight,  especially  hydrogen  atoms. 
A  bundle  of  neutrons  penetrating  the  body, 
therefore,  becomes  strongly  diffuse.  Accordingly  4g 
the  known  method  using  crossed  fields  does  not 
produce  the  desired  effect  in  this  case. 

Due  to  the  scattering  the  neutrons  undergo 


loss  of  energy,  i.  e.  the  velocity  thereof  is  de- 
creased. Slowly  moving  neutrons,  however,  have 
only  a  relatively  low  penetrating  power.  As  is 
known,  such  neutrons  when  having  certain  ve- 
locities are  extremely  strongly  absorbed  by  cer- 
tain substances  such  as  lithium,  boron,  gado- 
linium, cadmium,  dysprosium,  indium,  rhodium, 
iridium,  gold,  silver,  mercury  or  rhenium.  By 
this  absorption  there  is  attained  a  conversion  of 
the  atom  nuclei,  lithium  emitting  a-particles, 
boron  emitting  a-particles  and  protons  and  the 
other  substances  mentioned  above  forming  in  ad- 
dition to  a  7-radiation  radioactive  disintegration 
products  which  emit  electrons. 

In  accordance  with  our  present  invention  a 
way  for  obtaining  a  higher  topical  neutron  effect 
is  as  follows: 

The  velocity  of  the  neutrons  emanating  from 
a  source  of  neutrons  as,  for  instance,  a  mixture 
of  10  g  of  beryllium  and  0.5  mg  of  radium  on  a 
neutron  tube  is  decreased  by  a  layer  containing 
hydrogen  as,  for  instance,  paraffin  or  water  and 
having  a  suitable  thickness  (paraffin:  8  to  10  cm; 
water:  a  correspondingly  thicker  layer)  deter- 
mined on  account  of  the  co-agency  of  the  pene- 
trated tissue.  Thus  a  great  percentage  of  neu- 
trons with  a  suitable  low  velocity  (for  instance  3 
to  7  eMV;  25,000  neutrons/second)  is  obtained. 
These  slow  moving  neutrons,  especially  adapted 
to  act  upon  the  substances  mentioned  above  such 
as  boron,  cadmium  or  silver  are  caused  to  be  ab- 
sorbed by  one  of  these  substances,  if  desired,  in 
the  form  of  a  chemical  compound  or  by  a  mix- 
ture of  alloy  thereof  in  order  to  produce  thera- 
peutically active  particles  and  7-rays.  The  sub- 
stances are  brought  in  needles  or  small  tubings 
into  contact  with  the  tissue  to  be  exposed  to  the 
rays.  Sometimes  it  is  to  be  preferred  to  employ 
the  absorbing  substance  in  the  form  of  an  aque- 
ous solution.  An  innoxious,  if  desired,  colloidal 
solution  of  a  boron  or  lithium  salt  may,  for  in- 
stance, be  used  for  exposing  to  rays  the  inner 
coat  of  the  stomach.  The  effect  thus  obtained 
is  especially  insensitive  since  the  particles  pro- 
duced by  the  neutrons  are  capable  of  penetrating 
the  tissue  only  few  thousandths  of  a  mm. 

ERWIN  SCHOPPER. 
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My  invention  relates  to  casings  of  internal 
combustion  engines,  especially  engines  of  this 
kind  as  they  are  used  in  motor  cars.  Usually 
such  casings  are  divided  into  an  upper  and  a 
lower  portion,  the  horizontal  dividing  plane  go-  5 
ing  approximately  through  the  axis  of  the  crank 
shaft.  With  engines  in  which  the  casing  is  un- 
der heavy  strain  the  dividing  plane  is  situated 
lower  and  nearer  to  the  bottom  of  the  casing, 
so  that  the  upper  portion  because  of  its  greater  10 
height  is  able  to  endure  greater  forces  because 
of  the  larger  and  more  favourable  cross  section 
extending  over  the  length  of  the  engine.  The 
rigidity  and  stiffness  of  the  casing  is  thus  in- 
creased so  that  its  walls  need  not  be  so  thick.  15 
This  is  of  special  importance  with  engines  in 
which  the  cylinders  are  arranged  in  one  row. 

But  this  kind  of  construction  of  the  casing 
involves  difficulties  with  regard  to  its  lower  por- 
tion because  of  the  usually  prevailing  narrow  20 
space  underneath  the  engine,  especially  in  motor 
cars,  motor  boats  and  other  vehicles  driven  by 
internal  combustion  engines.  The  lower  portion 
must  then  be  made  flat  with  a  horizontal  bottom 
in  which  it  is  practically  impossible  to  arrange  25 
a  lower  situated  oil  sump  so  that  the  oil  will 
be  running  about  and  sprayed  around  whenever 
the  vehicle  undergoes  longitudinal  inclinations, 
which  makes  it  necessary  to  provide  at  least  two 
oil  pumps.  30 

According  to  my  invention,  these  disadvantages 
are  avoided  by  the  lower  casing  portion  having 
a  longitudinally  inclined  bottom  which  extends 
partially  upwards  over  the  horizontal  dividing 
plane  into  the  space  confined  by  the  upper  casing  35 
portion.  I  prefer  to  make  use  of  this  upwardly 
extending  bottom  portion  of  the  lower  casing 
portion  for  the  purpose  of  journaling  the  oil 
pump  drive  thereof. 

My  invention  makes  it  possible  to  have  high  40 
side  walls  in  the  upper  casing  portion  and  to 
create  a  single  convenient  oil  sump  in  the  lower 
Portion  without  increasing  the  total  height  of 
the  entire  casing. 

Having  given  a  general  description  of  my  in-  45 
vention  I  now  want  to  point  it  out  more  in  detail 
having  reference  to  the  drawings  which  repre- 
sent two  examples  embodying  my  invention. 


Fig.  1  is  a  side  view  of  a  motor,  partly  in  sec- 
tion. 

Fig.  2  is  a  portion  of  a  longitudinal  section 
through  a  motor  with  a  differently  shaped  lower 
casing  portion. 

In  Fig.  1  the  upper  portion  of  the  casing  is 
designated  by  the  numeral  I ;  it.  has  high  side 
walls  extending  over  the  entire  length  cf  the 
motor  which  lias  cylinders  arranged  in  a  row, 
the  casing  being  indicated  at  8  to  which  belongs 
the  cover  1 1 .  The  side  walls  of  the  upper  cas- 
ing portion  I  carry  the  bridges  or  brackets  5 
in  which  the  crank  shaft  6  is  journaled.  The 
pistons  10  slide  along  the  sliding  surfaces  9. 
The  upper  casing  portion  extends  upward  to 
horizontal  plane  2  and  downward  to  horizontal 
plane  3  in  which  it  meets  the  lower  casing  por- 
tion 12.  This  latter  portion  has  the  inclined 
bottom  13  which  at  its  left  extends  upwards 
over  plane  3  and  at  its  right  below  this  plane. 
At  its  right  hand  end  the  bottom  13  is  shaped 
into  an  oil  sump  23  provided  with  a  pump  22 
driven  by  vertical  shaft  21,  bevel  wheels  20/19, 
horizontal  shaft  16  and  pinions  i7  and  18.  The 
horizontal  shaft  16  is  journaled  at  15  in  the 
upwardly  extending  left  hand  portion  of  the  bot- 
tom 13  of  the  lower  casing  portion  12. 

In  the  example  represented  in  Fig.  2  like  parts 
are  designated  by  like  numerals  as  in  Fig.  1. 
What  is  different  is  that  the  lower  casing  por- 
tion 30  is  provided  with  a  bottom  having  two 
portions  31  and  32  inclined  towards  one  another 
and  meeting  in  the  oil  sump  33  over  which  the 
oil  pump  34  is  situated  adapted  to  be  driven  by 
shaft  35.  In  this  example  only  the  left  hand 
bottom  portion  3 1  extends  upwardly  higher  than 
the  dividing  plane  3  whereas  the  right  hand  bot- 
tom portion  32  extends  approximately  up  to  this 
plane  3.  But  of  course,  if  so  desired,  the  bottom 
portion  32  may  also  extend  higher  upward  into 
the  space  confined  by  the  side  walls  of  the  upper 
casing  portion  I . 

I  do  not  want  to  be  limited  to  the  details  de- 
scribed or  shown  in  the  drawings  as  many  varia- 
tions will  occur  to  those  skilled  in  the  art  with- 
out deviating  from  the  scope  of  my  invention. 
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The  present  invention  relates  to  a  process  of 
consolidating  or  water-proofing  or  tightening 
mortar,  the  expression  "mortar"  including  lime 
mortar  and  cement  mortar  as  well  as  mixtures  of 
same  which  for  instance  are  obtained  if  3  to  5 
parts  of  sand  are  added  to  a  mixture  consisting 
of  1  part  by  weight  of  cement  to  2  parts  by  weight 
of  quick-lime,  and  is  a  continuation-in-part  of 
application  Ser.  No.  53,933,  filed  December  11, 
1935. 

It  is  the  aim  of  the  present  invention  to  achieve 
the  well-known  good  consolidating  or  water- 
proofing effect  of  the  lime-soaps  in  the  mortar 
itself  by  forming  these  lime-soaps  in  the  finest 
possible  distributed  form  so  that  on  the  one  hand 
the  maximum  possible  pi'otective  effect  is  ob- 
tained and  cn  the  other  hand  practically  any 
scum  formation  is  prevented.  In  accordance 
with  the  present  invention  this  is  effected  by 
treating  fatty  acids  of  high  molecular  weight 
under  application  of  heat  with  proteins  or  pro- 
tein decomposition  products  and  sulphite  spent 
liquor  in  the  presence  of  non-saponifiable  oils  and 
fats,  whereupon  emulsiPcation  with  water  is  ef- 
fected in  an  alkaline  solution.  Hereby  the  sub- 
stances of  protein  products  and  sulphite  spent 
liquor  act  as  protective  colloids  in  such  a  manner 
that  the  combination  of  the  emulsion  with  the 
free  lime  of  the  mortar  prevents  precipitation  of 
the  line-soap  in  the  form  of  coarse  flakes.  The 
effect  of  the  protective  colloid  is  shown  by  the 
fact  that  the  protective  lime-soap  is  formed  in 
the  mortar  in  a  finely  divided  state  and  therefore 
with  a  high  protective  effect.  Simultaneously 
this  fine  distribution  prevents  that  scum  films, 
otherwise  formed  in  the  mortar  when  using  nor- 
mal soaps,  loosen  the  structure  of  the  mortar  by 
air  inclusions  and  thereby  impair  the  density  and 
strength. 

This  is  obtained  in  accordance  with  the  present 
invention  by  the  following  facts:  The  protein 
products  used  as  protective  colloids  and  the  sul- 
phite spent  liquor  chemically  react  during  the 
manufacture  of  the  emulsion  which  may  be 
proved  by  the  xanthroprotein-reaction.  Accord- 
ing to  the  statements  made  for  instance  in  Ull- 
mann:  "Enzyklopadie  der  Technischen  Chemie" 
2.  edition,  volume  4,  page  336,  the  material  to  be 
tested  is  mixed  with  concentrated  nitric  acid 
and  heated.  In  the  presence  of  protein  yellow 
coloring  occurs.  When  carrying  out  the  process 
according  to  the  invention  the  presence  of  pro- 
tein cannot  be  proved  which  again  is  a  proof  for 
the  fact  that  in  the  course  of  the  reaction  the 
protein,  probably  due  to  condensation  with  the 
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ingredients  of  the  sulphite  spent  liquor,  has 
changed  to  gluco-proteides  or  similar  condensa- 
tion products. 

Oleic  acid,  stearic  acid,  abietic  acid,  linoleic 
acid  and  so  on  are  suitable  as  high  molecular 
fatty  acids.  The  effect  of  preventing  scum  or 
foam  formation  is  increased  by  small  additions 
of  non-saponifiable  oils  and  fats,  for  instance 
mineral  oils. 

It  is  hitherto  not  known  that  lime-soaps  could 
be  formed  in  mortar  in  the  finest  state  of  sub- 
division, because  hereby  high  molecular  fatty 
acids  momentarily  react  with  formation  of  coarse 
flakes.  This  formation  of  lime-soaps  in  mortar 
in  the  finest  state  nf  subdivision  was  first  ren- 
dered possible  by  the  invention  which  disclosed 
the  fact,  that  by  the  use  of  protective  colloids 
and  means  preventing  scum  or  foam  formation 
an  emulsion  could  be  obtained  which  in  the 
presence  of  alkali  hydroxide  contains  the  high 
molecular  fatty  acids  in  a  free  non-hydrous  form. 
That  this  is  the  case  is  proved  by  the  following 
test:  8  grams  of  oleic  acid  are  heated  to  about 
90"  to  100  and  a  solution  of  3  grams  of  potas- 
sium hydroxide  in  89  grams  of  water,  heated  to 
90°  and  thoroughly  stirred,  are  added.  This  so- 
lution of  hydrous  potash  soap  is  allowed  to  stand 
for  24  hours  in  a  closed  vessel,  whereupon  the 
viscosity  is  determined  at  a  temperature  of  20°. 
The  solution  intended  to  show  the  effect  of  the 
new  method  is  prepared  as  follows:  5  grams  of 
animal  glue  and  i2  grams  of  sulphite  spent  liquor 
<50%)  are  heated  with  15  grams  of  water  until 
all  particles  are  thoroughly  mixed.  Then  8 
grams  of  oleic  acid  are  added  under  stirring  and 
heating  is  continued  until  a  bond  results.  The 
solution  is  then  allowed  to  cool  down  to  80°  and  3 
grams  of  potassium  hydroxide,  solved  in  3  grams 
of  water,  are  added.  The  mixture  thereby  is 
colored  brown.  After  ten  minutes  60  grams  of 
water,  having  a  temperature  of  about  70°,  are 
stirred  into  the  mixture  and  after  standing  for 
24  hours  the  viscosity  is  again  determined  at  a 
temperature  of  20°.  Hereby  a  viscosity  of  4,4 
centipoises  results,  while  the  soap  solution  shows 
a  value  of  4957  centipoises.  This  high  value  is 
due  to  the  fact,  that  in  the  soap  solution  the  soap 
molecules,  owing  to'  their  high  hydration  (emul- 
sion colloid),  have  molecules  of  large  size.  The 
low  value  of  4,4  centipoises  in  connection  with  the 
emulsion  according  to  the  invention  proves  that 
with  equal  high  oleic-and  potassium  hydroxide- 
concentration  the  system  has  changed  to  a  sus- 
pension colloid  in  which  the  emulsiiiers  are  not 
the  hydrated  soap  molecules,  but  the  combined 
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protein  sulphite  spent  liquor-emulsifler  is  the 
carrier  of  the  emulsion,  and  the  fatty  acid  with 
simultaneous  presence  of  alkali  hydroxide  is  to 
be  considered  as  disperse  phase.  If  these  two 
solutions  (or  their  dilutions  with  water  1:20)  are  r> 
shaked,  a  stiff  scum  or  foam  is  formed  upon  the 
solution  of  potash  soap  which  is  produced  by  the 
hydrated  soap  molecules,  whereas  with  a  solution 
according  to  the  invention  the  scum  instantane- 
ously breaks  on  standing.  (In  this  connection  10 
see  Wo.  Ostwald:  "Die  Welt  der  vernachlassigten 
Dimensionen"  9th  and  10th  edition,  pages  80  and 
followings;  Fischer-Hooker  "Die  lyophilen  Kol- 
loide"  1935,  pages  6  and  followings.) 

Another  test  is  as  follows:  5  grams  of  a  solu-  is 
tion  of  potash  soap  (8%  oleic  acid)  are  diluted 
with  water  to  100  cm3  in  a  100  cm3  measuring 
cylinder.  After  an  addition  of  10  grams  of  Port- 
land cement,  the  mixture  is  shaked  20  times. 
After  standing  for  15  minutes,  the  sediment  20 
formed  is  read  off.   40  cm3  of  coarse  flaked  par- 
ticles are  precipitated  from  the  soap  solution  and 
a  portion  forms  a  stiff  scum  or  foam  upon  the 
upper  surface.   In  connection  with  the  emulsion 
the  sediment  consists  of  14  cm3  of  very  fine  parti-  23 
cles,  whereas  the  liquid  on  top  thereof  contains  a 
turbid  milk  of  cement  with  emulsion  particles. 
The  scum  upon  the  upper  surface  is  broken  or  de- 
composed. 

This  shows  that  in  spite  of  the  presence  of  free  ;>o 
fatty  acids  and  a  free  alkali  hydroxide  in  the 
emulsion,  the  stability  cannot  be  dependent  on 
the  presence  of  soap,  but  only  on  the  protective 
colloid  formed  by  the  combination  of  protein 
products  and  sulphite  spent  liquor.  Hereby  it  is,  35 
moreover,  proved  that  the  free  lime  of  the  ce- 
ment at  once  forms  with  the  soap  solution  very 
coarse  lime-soaps  and  a  stiff  scum,  whereas  with 
the  emulsion  the  lime-soaps  are  produced  in  the 
finest  possible  distribution  and  without  the  forma-  40 
tion  of  scum. 

As  with  the  known  process,  in  this  case  also  it 
is  highly  desirable  to  add  lime-soaps  to  the  mor- 
tar as  well  as  to  effect  this  in  the  finest  possi- 
ble distribution.  If  the  ingredients  are  separate-  13 
ly  added,  this  is  extremely  difficult  owing  to  the 
high  reaction  speed  of  the  lime-soap  formation. 
If  finished  lime-soaps  are  added  to  the  mortar 
this  is  possible  in  the  form  of  coarse  dispersions 
in  which  the  size  of  the  particles  amounts  to  more  50 
than  10  microns,  whereas  the  size  of  particles  of 
clear  or  only  faintly  turbid  emulsions  is  below  0.1 
micron.  Inasmuch  as  the  degree  of  the  protec- 
tive effect  rapidly  increases  with  the  reduction 
of  the  particle  size,  it  is  quite  evident  that  the  53 
present  invention  is  accompanied  by  a  substantial 
advantage. 

It  is  generally  known  that  a  fine  dispersion 
often  is  highly  desired,  particularly  if  an  inten- 
sive effect  is  expected,  however,  the  solution  of  00 
the  problem  in  the  present  case  has  nothing 
whatever  to  do  with  a  dispersion  such  as  is  ob- 
tained by  the  Plausen-colloid  mill.  It  has,  more- 
over, been  proposed  to  avoid  the  formation  of 
scum  in  connection  with  colloid  substances  in  the  Go 
mortar  by  adding  small  amounts  of  salts  of  high 
molecular  fatty  acids  or  their  sulfonating  prod- 
ucts, acting  as  scum  or  foam  destructing  agents, 
to  relatively  large  amounts  of  protein  substances, 
in  this  case  the  water-proofing  is  not  effected  by  70 
the  lime-soap  formed,  as  in  the  case  of  the  pres- 
ent invention,  but  the  effect  is  based  upon  the 
protein  substances  which,  however,  are  more  or 
less  soluble  in  water.  In  connection  with  the 
present  invention  the  water-proofing  effect  re-  75 


quires  a  genuine  or  true  emulsion  which  for  the 
purpose  of  preventing  scum  or  foam  formation 
contains  not  only  non-saponifiable  oils  and  fats, 
but  the  combined  protein-sulphite  spent  liquor- 
emulsifier.  The  water-proofing  effect  in  the  mor- 
tar is  based  chiefly  upon  the  formation  of  hydro- 
phobic lime-soaps.  In  this  case  the  aim  is  to 
prevent  the  formation  of  scum. 

The  improvement  obtained  by  the  new  method 
may  be  seen  from  the  following  table.  Mortar 
plates  of  dimensions  of  4x20x20  cm  were  pro- 
duced from  a  mortar  composition  of  1  part  by 
weight  of  Portland  cement,  3  parts  by  weight  of 
sand  of  mixed  grain  sizes  and  10%  of  water  cal- 
culated on  the  dry  mortar.  The  water-proofing 
agents  were  mixed  with  the  water  and  calculated 
to  2%  based  upon  the  weight  of  the  cement. 


Substances  added 

Weight 
of  the 

volunje 
of  the 

mortar 

Water-tightness 
of  the  mortar 

Xone 

2.(1] 
2.01 

2,0! 

1.95 

1,80-I,y0 

Permeable. 

Satisfactorily  water- 
tight. 

Somewhat  permeable. 

Satisfactorily  water- 
tight, reduced 
strength. 

Satisfactorily  water- 
tieht.  strongly  re- 
duced strength. 

Emulsion  according  to  the 
invention. 

Insoluble  soaps  without  sol- 
uble soaps. 

Insoluble  s  mps  w  ith  alkali 
soaps. 

Pure  alkali  soaps  with  and 
without  soluble  additions. 

The  results  show  that  the  scum  formation  of 
soluble  alkali  soaps  strongly  reduces  the  volume 
weight  of  the  mortar  and  therewith  the  strength, 
while  the  insoluble,  non-scuming  soaps  cause  no 
decrease  of  the  volume  weight  but,  due  to  the 
slight  dispersity  of  the  hydrophobic  particles,  ef- 
fect a  slight  water-proofing  of  the  mortar.  Other 
mortar  compositions  are  as  fellows : 


Portland  cement   1 

Sand  of  mixed  grain  sizes   4 

Portland  cement   % 

Hydraulic  lime   jl 

Sand  of  mixed  grain  sizes   4 

Iron  Portland  cement   1 

Sand  of  mixed  grain  sizes   3 

Gravel   5 


The  excellent  results  obtained  with  the  use  of 
the  emulsion  according  to  the  present  invention 
are  based  on  the  fact  that  high  molecular  fatty 
acids  are  emulsified  in  an  alkaline  solution  in 
the  presence  of  non-saponifiable  oils  and  fats 
under  application  of  heat  with  protein  substances 
or  protein  decomposition  products  and  sulphite 
spent  liquor  as  emulsifiers  and  protective  colloids. 
Tests  have  shown  that  the  scum  preventing  ef- 
fect is  primarily  based  upon  the  fact  that  the 
fatty  acids  are  not  present  as  hydrous  and,  there- 
fore, as  scuming  alkali  soaps,  but  that  the  com- 
bined protein-sulphite  spent  liquor-emulsifier  is 
to  be  considered  as  emulsifier.  Hereby  it  is  of 
importance  that  a  suitable  emulsion  may  be  ob- 
tained not  by  protein  alone  and  also  not  by  sul- 
phite spent  liquor  alone.  The  addition  of  small 
amounts  of  non-saponifiable  oils  and  fats  serves 
the  purpose  of  still  improving  the  effect  of  pre- 
venting the  formation  of  scum  or  foam. 

Examples 

(a)  5  kilograms  of  stearic  acid  are  mixed  with 
6  kilograms  of  mineral  oil  and  molten.  Then  12 
kilograms  of  sulphite  spent  liquor  and  7  kilo- 
grams of  protein  (glue)  are  added  which  were 
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treated  with  20  kilograms  of  water,  and  the  mix- 
ture is  boiled  at  100°  until  a  bond  has  resulted. 
Thereupon,  the  whole  is  allowed  to  cool  to  85° 
and  6  kilograms  of  potassium  hydroxide  (50%) 
are  added  and  stirred  until  a  uniform  reaction 
product  is  obtained.  Finally  44  kilograms  of 
water,  heated  to  60°,  are  stirred  into  the  mixture 
to  finish  same. 

(b)  10  kilograms  of  oleic  acid  are  heated  to 
105°  with  5  kilograms  of  mineral  oil  and  there- 
with are  mixed  10  kilograms  of  protein  decom- 
position products  and  15  kilograms  of  sulphite 
spent  liquor.  The  mixture  is  then  heated  at 
100°  until  an  homogeneous  substance  is  obtained. 
Thereupon  cooling  down  to  80°  is  effected  and  4 
kilograms  of  potassium  hydroxide  (50%)  are 
added  under  thorough  stirring  until  a  uniform 
bond  indicates  the  end  of  the  reaction.  Finally 
56  kilograms  of  water  heated  to  80°,  are  added 
under  stirring. 

Suitable  protein  substances  are:  waste  prod- 
ucts of  protein  of  bones,  glue  flesh  or  the  like 
which  by  a  treatment  with  steam  under  pressure 
have  been  decomposed  until  no  gelatinisation  oc- 
curs when  cooled.  Moreover,  decomposition 
products  of  the  glue-  and  gelatine  production 
come  into  consideration  which  also  may  be  ob- 
tained for  instance  by  alkaline  decomposition  and 
which  contain  protalbine-  and  lysalbine  acids. 

Emulsions  prepared  in  the  manner  described 
above  dissolve  in  water  either  to  a  clear  solution 
or  with  faint  turbidity.  If  the  emulsion  is  added 
to  dry  mortar  with  such  an  amount  of  water  that 
2  grams  of  emulsion  are  provided  for  each  100 
grams  of  cement,  the  emulsion  has  excellent  wa- 


ter-proofing effects  without  impairing  the  qual- 
ity of  the  mortar.  This  being  due  to  the  fact  that 
the  active  substances  in  the  mortar  are  present 
in  ths  finest  possible  distribution  and  that  the 
5  formation  of  the  hydrophobic  lime-soaps  is  ob- 
tained, owing  to  the  protective  effect  of  the  emul- 
sifier,  without  the  formation  of  scum  films  and  in 
such  finely  divided  form  that  maximum  pro- 
tection is  ensured. 

10  Another  advantage  of  this  emulsion  consists 
therein,  that  it  has  a  high  wetting  power  and  re- 
duces the  quantity  of  water  necessary  for  the 
mixture  of  the  mortar.  If  a  mortar  of  1  part  by 
weight  of  Portland  cement  and  4  parts  by  weight 

L3  of  mixed  sand  is  produced,  then  for  obtaining  a 
soft  mortar,  as  is  required  for  effecting  plaster- 
ings,  about  14%  of  water  are  required.  If,  how- 
ever, the  emulsion  according  to  the  invention  is 
used  for  preparing  the  mortar  only  about  12% 

20  of  water  or  liquid  respectively  are  required  to  ob- 
tain the  same  mortar  consistency.  Generally,  a 
reduction  of  the  water,  necessary  to  mix  the  mor- 
tar of  about  1%  results  in  an  increase  of  the  com- 
pressive strength  of  2%0  kg/cm2.   This  means  a 

2g  substantial  advantage  when  using  the  emulsion. 
Moreover,  the  plasticity  of  the  mortar  is  in- 
creased, the  mortar  may  more  easily  be  formed, 
is  prevented  from  breaking  when  dry,  retains  the 
water  and  is  difficultly  to  separate  which  is  of 

30  particular  advantage  for  instance  in  connection 
with  concrete  for  casting  purposes  which  often 
must  be  fed  or  supplied  over  large  distances  with- 
out being  separated. 

CARL  LETTERS. 

3.T 


Published  May  11,  1943 


Serial  No.  397,138 


ALIEN   PROPERTY  CUSTODIAN 


PROCESS  OF  PRODUCING  FILMS,  COAT- 
INGS AND  IMPREGNATIONS 

Hans  Fikentscher  and  Rudolf  Gaeth,  Ludwigs- 
hafen-on-Rhine,  Germany;  vested  in  the  Alien 
Property  Custodian 

No  Drawing.   Application  filed  June  7,  1941 


The  present  invention  relates  to  a  process  for 
the  preparation  of  films,  coatings,  impregnations 
and  bondings. 

Films,  coatings,  impregnations  and  bondings 
resistant  to  water  have  already  been  prepared 
with  the  aid  of  aqueous  dispersions  of  organic 
film-forming  polymerization  products  which  after 
drying  were  no  longer  dispersible  in  water.  It  has 
also  been  proposed  to  employ  for  the  same  pur- 
pose aqueous  dispersions  of  water-insoluble  poly- 
vinyl compounds  containing  a  small  amount  of 
hydrophilic  groups  which  rendered  such  dis- 
persions more  stable,  but  films,  impregnations 
and  coatings  thus  prepared  are,  however,  not  suf- 
ficiently resistant  to  water. 

We  have  now  found  that  films,  coatings,  im- 
pregnations and  bondings  well  resistant  to  water 
can  be  prepared  with  advantage  industrially  from 
water-insoluble  organic  film-forming  polymeriza- 
tion products  containing  a  small  amount  of  hy- 
drophilic groups  and  shape-stable  at  ordinary 
temperature  by  separating  the  said  polymeriza- 
tion products  from  the  aqueous  dispersions  re- 
sulting from  the  emulsion  polymerization  of  the 
corresponding  monomers  without  plasticizing 
them,  redispersing  them  in  water,  applying  the 
dispersion  thus  obtained  to  a  substratum,  evapo- 
rating the  water  and  rendering  the  residue  plastic 
at  least  for  a  short  time.  It  has  been  found  that 
by  this  treatment  the  polymerization  products 
lose  their  property  of  being  redispersible  and, 
therefore,  become  resistant  to  water.  In  sepa- 
rating the  said  polymerization  products  from  the 
aqueous  dispersions  resulting  from  the  emulsion 
polymerization  it  must  be  carefully  avoided,  that 
they  come  into  the  plastic  state  either  by  the  ac- 
tion of  heat  or  solvents,  since  otherwise  they 
would  no  longer  be  redispersible.  The  water,  con- 
tained in  the  dispersions  must,  therefore,  be  re- 
moved at  temperatures  as  low  as  possible  and  or- 
ganic solvents  must  be  excluded. 

For  rendering  the  films,  coatings  or  impregna- 
tions produced  with  the  aid  of  the  said  poly- 
merization products  at  least  transiently  plastic, 
they  are  exposed,  for  example  to  the  action  of 
heat.  In  practice,  it  is  sufficient  to  heat  the  poly- 
merization products  to  sintering.  A  water-resist- 
ant layer  is  thus  obtained  after  cooling.  Alter- 
natively, the  polymerization  products  are  ren- 
dered plastic  by  adding  to  the  redispersed  poly- 
merization products  volatile  solvents  or  non- 
volatile plasticizers;  a  water-resistant  layer  of  the 
polymerization  product  will  then  be  obtained  al- 
ready at  room  temperature  after  the  water  of 


•20 


the  dispersion  and  the  volatile  solvent,  if  any 
present,  have  evaporated. 

The  use  of  such  dispersions  of  the  said  redis- 
persible polymerization  products  offers  consider - 
5  able  advantages  in  practice,  because  the  poly- 
merization products  can  be  stored  and  marketed 
in  a  solid  state  and  the  consumer  only  needs  to 
disperse  them  before  use.  Hitherto  the  disper- 
sions themselves  had  to  be  stored  and  shipped  to 
10  the  consumer,  so  that  the  large  amounts  of  water 
in  the  dispersions  were  transported  and  big  con- 
tainers required,  which  facts  made  the  manipula- 
tion of  the  products  very  inconvenient  and,  in  ad- 
dition, caused  increased  charges  for  transport. 
15  The  redispersible  polymerization  products  used 
according  to  the  present  invention  in  contradis- 
tinction to  the  dispersions  hitherto  practically  ex- 
clusively used  are  not  subject  to  coagulation  under 
the  influence  of  frost  or  shaking  during  the  trans- 
port or  prolonged  storage. 

Suitable  water-insoluble  organic  film-forming 
polymerization  products  possessing  a  stable  shape 
at  ordinary  temperature  and  forming  stable  dis- 
persions with  water  are,  for  example,  interpoly- 
25  merization  products  of  one  or  more  water-insolu- 
ble vinyl  compounds,  as  for  example  acrylic  ni- 
trile,  styrene,  vinyl  ketones,  vinyl  chloride,  acrylic 
esters,  vinyl  esters,  vinyl  ethers,  butadiene  or 
their  homologues  or  substitution  products  or 
methacrylic  or  fumaric  or  maleic  acid  esters  on 
the  one  hand  with  small  proportions  of  one  or 
more  water  soluble  polymerizable  compounds,  as 
for  example  such  as  contain  a  carboxylic  acid, 
carboxylic  amide,  hydroxyl  or  amino  group,  for 
example  acrylic  acid,  methacrylic  acid,  maleic 
acid  and  fumaric  acid,  or  their  amides  or  water- 
soluble  metal  salts,  furthermore  methylol  vinyl- 
methyl  ketone,  acrylic  acid  ethanol  amine  esters, 
as  also  N-vinyl  compounds,  for  example  N-vinyl 
pyrrolidone  or  N-vinylpiperidone  on  the  other 
hand.  Polymerization  products  in  which  hydro- 
philic groups  are  produced  by  a  chemical  after- 
treatment,  for  example  carboxylic  or  hydroxyl 
groups  by  the  saponification  of  ester  groups,  can 
also  be  employed.  Polymerization  products 
which  possess  no  stable  shape,  i.  e.  which  are 
plastic  and  exhibit  some  flow  already  at  ordinary 
temperature,  are  not  suitable  in  the  present  proc- 
ess, since  they  are  not  redispersible  and,  there- 
fore, do  not  fulfill  one  of  the  requirements  of  the 
present  invention. 

The  dispersions  to  be  used  according  to  the 
present  Invention  can  be  admixed  with  the  sub- 
stances usual  in  the  production  of  films,  coatings 
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and  impregnations,  as,  for  instance,  pigments, 
dyes,  fillers  and  the  like  substances. 

The  following  examples  serve  to  illustrate  how 
the  present  invention  may  be  carried  out  in  prac- 
tice, but  the  invention  is  not  restricted  to  these 
examples.   The  parts  are  by  weight. 

Example  1 

800  parts  of  vinyl  chloride  and  200  parts  of 
vinyl  benzoate  are  emulsified  in  a  solution  of  30 
parts  of  sodium  octodecane  sulphonate,  30  parts 
of  the  reaction  product  of  1  mol.  of  octodecyl 
alcohol  with  20  mols  of  ethylene  oxide,  60  parts 
of  acrylic  acid  and  10  parts  of  potassium  per- 
sulphate in  3000  parts  of  water  and  polymerized 
in  a  pressure-tight  vessel  at  50°  C.  The  disper- 
sion obtained  is  dried  below  60°  C,  yielding  a 
white  polymerization  product  which  is  hard  at 
ordinary  temperature  and  can  be  redispersed  to 
a  stable  dispersion  by  treating  with  water  ren- 
dered weakly  alkaline. 

A  fabric  made  of  staple  fibres  from  regener- 
ated cellulose  is  immersed  into  a  5  per  cent  dis- 
persion prepared  from  the  dry  powder,  and  dried 
in  the  air.  The  resulting  size  can  be  easily  re- 
moved with  water.  However,  if  the  sized  fabric 
is  dried  at  a  temperature  above  the  sintering 
point  of  the  polymerization  product,  for  example, 
at  about  100°  C,  the  size  becomes  highly  re- 
sistant to  washing. 

Example  2 

500  parts  of  vinyl  chloride  and  500  parts  of 
vinyl  acetate  are  emulsified  in  a  solution  of  60 
parts  of  sodium  octodecane  sulphonate,  60  parts 
of  acrylic  acid  and  10  parts  of  potassium  per- 
sulphate in  3000  parts  of  water  and  polymerized 
in  a  vessel  resistant  to  pressure  at  45°  C.  The 
dispersion  thus  prepared  is  freed  from  water, 
for  example,  by  being  atomized  below  40°  C.  in 
known  manner.  A  white  polymerization  prod- 
uct is  obtained  which  is  hard  at  ordinary  tem- 
perature and  gives  a  stable  dispersion  when  treat- 
ed with  water  rendered  weakly  alkaline. 

Cotton  linters  are  immersed  into  an  aqueous 
dispersion  containing  5  per  cent  of  the  dry  pow- 
der and  40  per  cent  (with  reference  to  the  po- 
lymerization product)  of  butylacetate  and  dried 
in  the  open  air  at  ordinary  temperature.  A  size 
fast  to  washing  in  a  marked  degree  is  thus  ob- 
tained. 

By  spraying  a  concentrated  dispersion  of  the 
dried  powder  on  to  metallic  surfaces  and  then 
exposing  the  article  to  temperatures  of  between 
90°  and  120°  C,  durable  and  waterproof  coatings 
are  obtained. 

Example  3 

750  parts  of  styrene  and  250  parts  of  acrylic 
acid  methyl  ester  are  emulsified  in  a  solution  of 
10  parts  of  the  sodium  salt  of  octodecane  sul- 
phonic  acid,  10  parts  of  the  reaction  product  of 
1  mol  of  octodecyl  alcohol  with  20  mols  of  ethyl- 
ene oxide,  20  parts  of  acrylic  acid  and  5  parts 
of  potassium  persulphate  in  1000  parts  of  water 
and  polymerized  at  from  75°  to  90°  C.  There  is 
obtained  an  about  50  per  cent,  aqueous  disper- 
sion of  the  polymerization  product  from  which 
either  the  water  is  evaporated  at  ordinary  tem- 
perature or  which  is  freed  from  the  water  as 
quickly  as  possible  at  a  moderately  raised  tem- 
perature, for  example  by  atomizing  in  a  "Krause" 
drier.  The  white  polymerization  product  thus 
obtained  is  hard  at  ordinary  temperature  and  can 
be  repassed  into  a  stable  dispersion  with  water 
rendered  weakly  alkaline. 


This  dispersion  of  the  dry  powder  of  about  50 
per  cent  strength  is  admixed  with  30  parts  of 
dibutyl  phthalate  as  plasticizing  agent  and  if  de- 
sired with  pigments  and  applied  to  plaster  or 
5  masonry.  Coatings  which  are  fast  to  washing, 
rubbing  and  weathering  are  thus  obtained. 

Example  4 

800  parts  of  styrene  and  200  parts  of  meth- 
\q  acrylic  acid  methyl  ester  are  emulsified  in  a  so- 
lution of  30  parts  of  sodium  octodecane  sul- 
phonate, 3  parts  of  sodium  persulphate  and  40 
parts  of  monomeric  acrylic  acid  in  1000  parts  of 
water  and  polymerized  at  from  80  to  85  C.  The 
j  -  polymerization  product  obtained  in  the  form  of  a 
dispersion  of  about  50  per  cent  is  dried  by  atom- 
izing at  from  about  60  to  65'  C.    A  fine  white 
powder  is  thus  obtained  which  can  again  be  made 
into  a  stab'e  dispersion  by  treating  with  am- 
20  moniacal  water. 

By  admixing  100  parts  of  an  about  50  per  cent 
of  the  aqueous  dispersion  prepared  from  the  dry 
powder  with  17  parts  of  dibutyl  phthalate  and  35 
parts  of  water  and  applying  the  mixture  onto 
paper  or  leather  a  glossy  water-proof  finish  is 
obtained. 

Example  5 

500  parts  of  styrene  and  500  parts  of  meth- 
acrylic  acid  methyl  ester  are  emulsified  in  a  solu- 

."50  tion  of  30  parts  of  sodium  octodecane  sulphonate, 
3  parts  of  sodium  persulphate  and  20  parts  of 
monomeric  acrylic  acid  in  1000  parts  of  water 
and  polymerized  at  from  80  to  85  C.  The  poly- 
merization product  obtained  in  an  about  50  per 

33  cent  dispersion  is  dried  by  atomizing  at  from 
about  60  to  65°  C.    A  fine  white  powder  is  ob- 
tained which  can  again  be  made  into  a  stable 
dispersion  by  means  of  ammoniacal  water. 
By  admixing  100  parts  of  an  about  50  per  cent 

40  dispersion  from  the  dry  powder  with  35  parts  of 
butyl  phthalate  and  35  parts  of  water  and  apply- 
ing the  mixture,  if  desired  with  an  addition  of 
pigments,  to  plaster  and  masonry,  coatings  fast 
to  washing,  rubbing  and  weathering  are  obtained. 

4'J  Example  6 

500  parts  of  vinyl  benzoate  and  500  parts  of 
methacrylic  acid  methyl  ester  are  emulsified  in 
a  solution  of  30  parts  of  sodium  octodecane  sul- 

50  phonate,  5  parts  of  sodium  persulphate  and  40 
parts  of  monomeric  acrylic  acid  in  1000  parts  of 
water  and  polymerized  at  from  80  to  85 :  C.  The 
polymerization  product  obtained  in  the  form  of 
a  dispersion  of  about  50  per  cent  strength  is  dried 

55  by  atomizing  at  about  60  to  65°  C.  A  fine  white 
powder  is  obtained  which  can  again  be  made  into 
a  stable  dispersion  by  means  of  alkaline  water. 

A  mixture  of  100  parts  of  an  about  35  per  cent 
dispersion  of  the  dry  powder  and  of  35  parts  of 

60  tricresylphosphate  is  employed  for  bonding  paper 
with  paper,  leather  with  leather,  leather  with 
wood  or  leather  with  paper.  After  drying,  the 
joints  between  the  said  materials  are  very  strong 
and  resistant  to  water. 

65  Example  7 

10.000  parts  of  vinyl  benzoate  are  emulsified  in 
a  solution  of  200  parts  of  sodium  octodecane  sul- 
phonate, 100  parts  of  an  interpolymerization 

-0  product  from  75  parts  of  acrylic  acid  and  25  parts 
of  dimethylaminoethyl  vinyl  ether,  400  parts  of 
monomeric  acrylic  acid  and  50  parts  of  sodium 
persulphate  in  10,000  parts  of  water  and  poly- 
merized at  from  80  to  85°  C.  The  polymerization 

75  product  thus  obtained  in  a  dispersion  of  50  per 
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cent  strength  is  dried  on  a  vacuum  drying  roller 
at  between  30  and  35°  C.  A  white  powder  is 
obtained  which  can  again  be  made  into  a  stable 
dispersion  by  means  of  alkaline  water. 

100  parts  of  an  about  30  per  cent  aqueous  dis- 
persion from  the  dry  powder  are  mixed  with  5 
parts  of  tricresylphosphate  and  made  up  with 
water  to  form  a  five  per  cent  dispersion.  Cell 
wool  is  plunged  into  this  dispersion  and  then 
allowed  to  dry  at  80°  C.  A  finish  highly  resistant 
to  washing  is  obtained. 

Example  8 

500  parts  of  vinyl  chloride,  250  parts  of  vinyl 
acetate  and  250  parts  of  vinyl  benzoate  are  emul- 
sified in  a  solution  of  90  parts  of  sodium  octo- 
decane  sulphonate,  20  parts  of  sodium  polyacry- 
late,  10  parts  of  potassium  persulphate  and  40 
parts  of  the  sodium  salt  of  monomeric  acrylic 
acid  in  3000  parts  of  water  and  polymerized  at 
from  45  to  50°  C.  in  a  pressure-tight  vessel.  After 
drying  the  dispersion  of  the  polymerization  by 
atomizing  at  a  temperature  of  from  about  50  to 
55°  C.,  a  fine  white  powder  is  obtained  which  can 
again  be  made  up  into  a  stable  dispersion  by 
means  of  water. 

100  parts  of  an  about  30  per  cent  aqueous  dis- 
persion prepared  from  the  dry  powder  are  mixed 


with  30  parts  of  tributylphosphate  and  the  mix- 
ture is  used  for  bonding  wood  to  wood,  paper  to 
wood,  cotton  to  cotton,  cotton  to  wood  or  cotton 
to  paper.  Strong  and  water-proof  joints  are  ob- 
5  tained  after  drying. 

Example  9 

1000  parts  of  styrene  are  emulsified  in  a  solu- 
tion of  30  parts  of  the  product  obtained  by  acting 
with  chlorine  and  sulphur  dioxide  on  a  mixture 
of  paraffinic  hydrocarbons  containing  from  9  to 
15  carbon  atoms  in  the  molecule  and  saponifying 
the  resulting  product  with  sodium  hydroxide  so- 
lution, 5  parts  of  sodium  persulphate  and  30  parts 
of  monomeric  acrylic  acid  in  1000  parts  of  water, 
and  polymerized  at  from  85  to  90°  C.  By  drying 
the  dispersion  of  the  polymerization  product  on  a 
vacuum  drying  roller  at  50°  C,  a  fine  powder  is 
obtained  which  can  again  be  made  up  into  a  stable 
dispersion  by  means  of  alkaline  water. 

By  mixing  100  parts  of  a  dispersion  prepared 
from  the  dry  powder  with  5  parts  of  dibutyl  phos- 
phate and  spraying  the  mixture  onto  metallic 
surfaces,  water-proof  coatings  are  obtained  after 
drying  at  a  temperature  of  from  110  to  150°  C. 

HANS  FIKENTSCHER. 
RUDOLF  GAETH. 
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This  invention  relates  to  binders  for  threads  media,  such  as  aqueous  soap  solutions  or  the  like, 
or  strands  of  glass  fibers  and  like  fibers,  of  the  An  example  of  a  binder  according  to  the  in- 
general  character  described  and  claimed  in  my  vention  is  composed  as  follows: 
application  Serial  No.  284,100,  filed  July  12,  1939.  Parts 

for  Letters  Patent  of  the  United  States,  from   ,-,  Water  80  to  90 

which  the  present  application  is  a  division.  Emulsifying  agent  such  as  fatty  acid 

According  to  my  present  invention  the  binder  sulphonate   3  to  5 

consists  of  diluted  aqueous  solutions  of  animal.       Animal  or  vegetable  oil   3  to  5 

vegetable  or  mineral  oils,  fats,  waxes  and  the  like       Gelatine   3  to  5 

or  mixtures  thereof  and  gelatine  as  an  adhesive.  10      Without  affectin    the  possibility  of  removing 

These  emulsions  can  be  prepared  m  the  usual  the  finished  products  by  wash- 

manner  practised  m  the  art  of  making  emulsions  "   ,  .   ,  ,  ... 

with  the  use  of  suitable  emulsifying  agents.  m*>  ch*  bmder  ma*  be  glven  elther  a  pro- 

A  glass  fiber  thread  or  strand  sized  with  a  ™un?.ed  bindirf  effect  or  a  more  pronounced  u- 

binder  according  to  the  invention  after  the  setting  15  Seating  effect  as  desired  in  accordance  with 

of  the  binder  is  well  closed,  soft  and  supple  and  the  purpose  for  which  it  is  used  by  a  proper  se- 

has  a  brilliant,  slightly  fatty  surface  which  ren-  lect10fn  of  various  oils  or  by  suitably  mixing  oils 

ders  it  highly  suited  for  textile  treatments.    The  and.  fats-  addmS  waxes  and  usinS  suitable  emu1' 

setting  of  the  binder  may  be  accelerated  by  ar-  sifying  agents. 

tificial  drying.   The  binder  can  be  readily  re-  20                                    tiAJNo  bikijNtsucK. 
moved  again  by  the  common  textile  washing 
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This  invention  relates  to  binders  for  threads 
or  strands  of  glass  fibers  and  like  fibers,  of  the 
general  character  described  and  claimed  in  my 
application  Serial  No.  284,100,  filed  July  12,  1939, 
for  Letters  Patent  of  the  United  States,  from  5 
which  the  present  application  is  a  division. 

According  to  my  present  invention  the  binder 
consists  of  diluted  aqueous  solutions  of  animal, 
vegetable  or  mineral  oils,  fats,  waxes  and  the 
like  or  mixtures  thereof,  with  or  without  water-  10 
soluble  adhesives,  and  an  addition  of  sugar  syrup 
which  is  preferably  up  to  5%. 

These  emulsions  can  be  prepared  in  the  usual 
manner  practised  in  the  art  of  making  emulsions 
with  the  use  of  suitable  emulsifying  agents.  15 

A  glass  fiber  thread  or  strand  sized  with  a 
binder  according  to  the  invention  after  the  set- 
ting of  the  binder  is  well  closed,  soft  and  supple 
and  has  a  brilliant,  slightly  fatty  surface  which 
renders  it  highly  suited  for  textile  treatments.  20 
The  setting  of  the  binder  may  be  accelerated  by 
artificial  drying.  The  binder  can  be  readily  re- 
moved again  by  the  common  textile  washing 
media,  such  as  aqueous  soap  solutions  or  the  like. 

Some  examples  of  binders  according  to  the  in-  25 


vention  are  composed  as  follows: 
A. 

Parts 

Water    80  to  90 

Emulsifying  agent  such  as  fatty  acid  sul-  30 

phonate   3  to  5 

Animal  or  vegetable  oil   3  to  5 

Yellow  dextrine   5  to  10 

Sugar  syrup  Up  to  5 


B. 

Parts 

Water   80  to  90 

Emulsifying  agent  such  as  fatty  acid  sul- 

phonate   3  to  5 

Animal  or  vegetable  oil   3  to  5 

Gelatine    3to  5 

Sugar  syrup  Up  to  5 


Without  affecting  the  possibility  of  removing 
the  binder  from  the  finished  products  by  wash- 
ing, the  binder  may  be  given  either  a  more  pro- 
nounced binding  effect  or  a  more  pronounced 
lubricating  effect  as  desired  in  accordance  with 
the  purpose  for  which  it  is  used  by  a  proper  se- 
lection of  various  oils  or  by  suitably  mixing  oils 
and  fats,  adding  waxes  and  using  suitable  emul- 
sifying agents.  Thus,  various  modifications  and 
variations  may  be  resorted  to  without  departing 
from  the  spirit  and  scope  of  the  present  inven- 
tion as  defined  in  the  appended  claims. 

HANS  STEINBOCK 
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This  invention  concerns  the  method  of  and 
means  for  corrugating  wood  and  of  applying  cor- 
rugated wood,  for  instance  in  corrugated  ply 
wood,  or  for  and  in  novel  articles  and  materials 
described  and  claimed  in  my  parent  application 
Serial  No.  185,492  of  January  13th,  1933,  entitled 
"Materials  Comprising  Corrugated  Wood  and 
Method  of  Making  Same"  and  hereinafter  shortly 
reviewed.  The  instant  patent  matter  is  divided 
as  a  continuation  in  part  out  of  parent  applica- 
tion Serial  No.  185,492. 

The  corrugated  wood  may  be  denned  as  a 
crimped  or  waved  sheet  of  ply  of  wood,  or  as  wood- 
en boards  placed  into  folds,  flutes,  pleats  or  the 
like.  The  term  corrugated  ply  wood  has  been  ap- 
plied in  analogy  to  corrugated  cardboard,  so  that 
the  corrugated  ply  wood  may  be  defined  as  cor- 
rugated wood  assembled  on  one  or  both  sides 
with  one  or  more  layers  of  sheet  material. 

For  difficulties  inherent  to  wood,  corrugated  20 
wood  and  material  assembled  therefrom  are  not 
commercially  available.  Processes  are  known, 
which  pass  wood  through  a  corrugating  appa- 
ratus. But  it  is  not  the  object  of  such  processes 
to  produce  a  predeterminedly  corrugated  wood.  25 
Their  object  is  rather  to  "fracture"  the  sheets 
of  wood  in  order  to  loosen  the  fibrous  structure 
and  to  render  them  pliable  and  flexible,  so  that 
they  may  be  curved  and  bent  when  used,  for 
instance  when  applied  as  a  veneer.  Exhaustive  30 
experiments  concerning  the  corrugation  of  sheets 
of  wood  led  up  to  the  discovery  and  invention 
concerned  herein.  When  practices  commonly 
used  for  corrugating  other  materials  were  ap- 
plied, invariably  the  resulting  corrugated  sheets 
of  wood  were  found  to  be  unstable  and  otherwise 
unsatisfactory,  because  sooner  or  later  they  warp 
or  otherwise  lose  the  intended  shape;  and  they 
crack,  splice  and  splinter.  Furthermore  the  re- 
sultant corrugated  boards  were  found  to  be  lack- 
ing in  strength,  apparently  because  the  fibrous 
structure  had  been  loosened  and  weakened. 
These  shortcomings  became  more  particularly 
evident,  when  the  corrugated  product  was  cut, 
e.  g.  sawed;  as  a  matter  of  fact  a  clean  saw-cut  45 
was  found  to  be  practically  impossible. 

It  is  the  general  object  of  this  invention  to 
overcome  these  disadvantages,  and  devise  a 
method  and  means  for  commercially  producing 
a  serviceable  and  durable  corrugated  wood. 

According  to  other  objects  of  the  invention  the 
corrugated  wood  is  to  be  incorporated  in  suitable 
structural  shapes  or  profiles,  such  as  plywood. 

Particular  objects  of  this  invention  are:  To 
provide  a  wooden  material  which  will  not  be  de- 
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stroyed  nor  harmed  by  the  corrugating  opera- 
tion; to  protect  and  retain  the  ply  or  sheet  by 
a  film  or  covering;  to  associate  the  film  or  cover- 
ing intimately  with  the  ply;  to  coordinate  such 
association  with  the  corrugating  of  the  ply  in 
order  to  avoid  stress  and  strain;  to  provide  ap- 
paratus timing  such  operation  and  for  duly  set- 
ting the  corrugated  wood  during  fabrication;  to 
render  the  fabrication  continuous;  to  coordinate 
the  fabrication  with  an  incorporation  of  the  cor- 
rugated wood  in  a  structural  material;  to  im- 
pregnate the  wood  before  or  after  corrugation 
with  binders  and  infiltrations  otherwise  enhanc- 
ing the  characteristic  of  the  wood;  and  to  as- 
semble the  corrugated  wood  into  predetermined- 
ly resilient,  flexible  or  rigid  material. 

Further  objects  of  this  invention  will  be  learned 
from  the  following  description  thereof,  which 
dwells  upon  specific  examples,  such  specific  ex- 
amples being  however  shown  and  described  for 
purposes  of  illustration  only,  and  not  in  limita- 
tion of  the  invention. 

In  order  to  prevent  the  fibrous  structure  of 
the  wood  from  being  unduly  damaged  by  the  cor- 
rugating process,  I  start  with  a  freshly  stripped 
web  of  wood,  i.  e.  a  foil  of  green  wood,  or  thin 
web  of  wood  which  has  been  rendered  pliable 
like  freshly  stripped  wood  by  suitable  treatment, 
such  as  steaming  or  soaking. 

Such  green  or  specially  conditioned  sheeting 
of  wood  will  hereinafter  be  defined  as  a  pliable 
ply  of  wood,  such  ply  being  flexible  in  its  extent 
normal  to  the  grain  which  is  substantially  the 
direction  of  corrugating,  i.  e.  the  corrugations 
are  substantially  in  line  with  the  grain. 

If  so  desired  a  web  may  be  used  which  is  im- 
pregnated with  synthetic  resins,  or  other  plas- 
tics. 

A  protective  film  is  provided  upon  one  or  both 
sides,  i.  e.  the  top  and  the  bottom  of  the  foil  or 
ply.  This  protective  covering  may  be  a  thin  lay- 
er, foil  or  film  of  paper,  fabric,  metal  or  plastic 
or  synthetic  material.  As  an  adhesive  between 
the  web  and  the  protective  covering  a  suitable 
glue  may  be  used,  preferably  a  glue  containing 
silicate.  Sodium -potassium  silicate  mixed  with 
glucose,  carbonate  of  lime  and  a  fatty  oil  ren- 
dered soluble  in  water  by  sulphonating  have  been 
found  to  be  particularly  suitable  for  such  pur- 
pose. The  covered  web  may  be  further  treated 
with  synthetic  resin  or  the  like. 

Aside  from  binding  and  retaining  the  wood, 
the  covering  of  ply  may  also  serve  for  physical 
protection  and  as  a  seal. 

As  or  when  the  covering  and  the  web  are  or 
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have  been  thus  assembled  they  are  passed  through 
a  corrugating  process, — the  corrugations  extend- 
ing substantially  in  the  direction  of  the  grain 
of  the  wood.  For  instance  the  covering  and  web 
are  assembled,  and  are  passed  and  shaped  and 
thermoset  between  fluting  rollers  in  one  and  the 
same  apparatus. 

Heat  is  applied  to  the  assembled  and  corru- 
gated material,  for  instance  by  heating  the  tools 
corrugating  the  assembled  sheets.  Thus  there 
may  be  a  continuity  of  operation,  in  which  the 
gluing  proceeds  the  assembling  of  the  cover  and 
wood  sheets  and  the  assembled  parts  are  cor- 
rugated before  and  during  the  setting  of  the  ad- 
hesive and  heat  is  applied. 

If  flat  sheets,  e.  g.  of  wood  or  plywood  are  to 
be  applid  to  the  top  or  the  bottom  or  both  of 
the  corrugated  wood,  such  a  step  may  be  added 
to  the  continuity  of  operations  just  mentioned, 
the  apices  of  the  corrugated  wood  being  attached 
to  the  flat  material;  e.  g.  an  adhesive  is  applied 
to  the  apices  and  the  parts  are  set  and  secured 
upon  each  other  while  passing  through  or  over 
heated  surfaces. 

The  corrugated  foil  which  is  thus  assembled 
with  flat  sheeting,  represents  a  corrugated  ply- 
wood, to  which  preference  may  be  given  in  many 
instances  over  the  much  heavier  plywood  of  the 
old  art. 

But  if  the  grain  of  corrugated  wood  and  of  a 
flat  ply  thus  assembled  run  in  the  same  direction, 
i.  e.  in  the  direction  of  the  corrugations  of  the 
corrugated  wood,  the  assembled  material  is  still 
flexible  in  one  direction.  After  it  has  been  curved 
by  bending  in  such  direction,  another  flat  sheet 
may  be  applied  to  the  exposed  side  of  the  cor- 
rugated wood,  whereupon  the  material  becomes 
stiff  and  set  in  the  curved  formation  and  may 
serve  as  a  curved  wall,  for  instance  for  a  bar- 
rel for  fruit  and  the  like.  When,  contrary  to 
the  arrangement  just  described,  the  grain  of  the 
flat  covering  plate  extends  at  right  angle  to 
the  grain  and  corrugations  of  the  corrugated 
wood,  the  resultant  corrugated  plywood  is  elas- 
tic but  not  bendable. 

Aside  from  the  advantage  of  greater  resiliency 
and  of  less  weight  over  the  ordinary  plywood, 
the  corrugated  plywood  also  excels  in  heat  and 
sound  insulating  properties,  and  the  hollow  cor- 
rugations may  be  filled  with  a  suitable  insulat- 
ing material,  e.  g.  cork,  or  with  other  materials 
for  other  purposes  such  as  reinforcement,  if  so 
desired. 

As  compared  with  corrugated  cardboard  the 
material  of  this  invention  presents  of  course 
greater  stiffness  and  strength.  Pluralities  of  lay- 
ers of  corrugated  wood  may  be  assembled  with 
each  other,  e.  g.  by  gluing  them  together  at  or 
near  the  apices  where  they  rest  upon  each  other. 
This  offers  a  hatched  structure  of  great  elasticity, 
when  used  as  a  filler. 

Or  flat  sheets  are  interposed  and  assembled 
between  layers  of  corrugated  wood,  yielding  par- 
ticular strength  because  of  triangulation.  One 
or  more  layers  of  corrugated  wood  or  corrugated 
plywood  may  be  suitably  encased  at  their  ends 
and  sides. 

Furthermore  a  plurality  of  assembled  sheets 
of  corrugated  wood  or  plywood  may  be  inter- 
posed, for  instance  in  a  limited  width,  and  be- 
tween boards,  and  will  stuffly  space  said  boards 
apart. 

In  the  drawings: 

Fig.  1  diagrammatically  illustrates  an  appa- 


ratus for  assembling  and  corrugating  plies  of 
wood  according  to  this  invention. 

Fig.  2  shows  the  corrugated  sheet  from  the 
side,  in  longitudinal  cross-section 
5     Fig.  3  is  a  side  view  illustrating  the  assembling 
into  shaped  plywood. 

The  remaining  figures  are  perspective  views. 

Fig.  4  shows  a  sheet  of  corrugated  and  of  flat 
ply  assembled  with  each  other. 
10.     Fig.  5  is  the  showing  of  a  corner  cf  a  flat  sheet 
of  corrugated  plywood. 

Fig.  6  shows  a  section  of  a  board,  in  which 
material  of  this  invention  is  endwise  interposed 
between  cover  boards.   The  end  of  one  of  the 
15  cover  boards  is  shown  to  be  lifted. 

Fig.  7  shows  a  corrugated  wood  of  this  inven- 
tion enclosed  in  a  casing  or  frame.  The  flat 
cover  plies  are  partly  sectioned  away. 

Fig.  8  is  the  top  end  of  a  column,  in  which 
20  sheets  of  corrugated   wood   are  assembled  in 
honey  comb  formation  in  a  continuous  outer 
casing. 

Similar  letters  refer  to  similar  parts  through- 
out the  various  views. 

25  The  apparatus  of  Fig.  1  provides  for  circular 
and  chain  conveyors  for  shaping  corrugated 
wood  and  for  engaging  thereon  and  carrying  it 
along.  Thus  the  two  chain  conveyors  12  and  13 
may  have  pulleys  1 1  at  their  ends,  over  which 

3q  travels  the  belting  14.  A  surface  meshing  with 
the  corrugated  wood  a'  may  be,  for  instance,  pro- 
vided upon  the  belting  14  by  mounting  thereon 
a  corrugated  resilient  metal  sheet  15,  said  sheet 
being  fastened  upon,  e.  g.  riveted  onto  the  belt- 

n-  ing  14  where  it  abuts  thereupon. 

The  rollers  16.  17  and  18  are  similarly  periph- 
erally fluted  or  corrugated,  and  may  be  suitably 
heated.  For  the  latter  purpose  they  may  be  hol- 
low, so  that  steam  supplied  by  a  suitable  pipe 

40  system  19  may  be  passed  therethrough.  The 
pipe  system  19  includes  a  connection  20  to  the 
level  heating  compartment  21.  This  compart- 
ment has  a  smooth  surface  upon  which  the  fin- 
ished product  slides  to  the  right,  out  of  the  ma- 

45  chine. 

These  parts  are  mounted  in  the  frame  22  of 
the  apparatus,  the  pulleys  and  rollers  II,  16.  17 
and  18  being  rotatable  and  relatively  adjustable, 
as  it  may  be  required  for  tightening  the  belt 

50  conveyors  12  and  13.  and  for  providing  between 
surfaces  the  clearance  desired  for  a  corrugated 
ply  a'  passed  through  the  machine.  At  suitable 
points  a  plate  or  shield  23  may  be  provided  for 
guiding  and  retaining  the  product  passing  over 

55  the  conveying  means  or  for  supporting  the  con- 
veyor chains  or  belts  themselves.  A  synchro- 
nous drive  (not  shown ^  retains  the  rollers  16.  17 
and  18  in  meshing  registry,  and  may  also  serve 
to  drive  one  or  more  of  the  pulleys  1 1 . 

60  The  frame  22  is  loaded  out  in  order  to  provide 
a  platform  24  on  which  a  ply  a  is  slid  into  the 
machine,  and  also  supports  for  the  rolls  of  cov- 
ering web  b  and  for  the  gumming  devices  25. 
These  devices  apply  a  suitable  adhesive,  e.  g.  glue. 

65  to  the  webs  b  before  they  pass  into  the  machine, 
and  to  the  apices  of  the  corrugated  wood  a'  as  it 
swings  into  abutment  with  the  cover  ply  i  to  be 
assembled  at  the  bottom  of  the  machine. 
The  operation  is,  for  example,  as  follows: 

70  The  two  gummed  covering  webs  b  and  a  plia- 
ble ply  of  wood,  e.  g.  a  sheet  of  freshly  stripped 
wood  a  are  drawn  into  the  corrugating  appa- 
ratus by  the  intermeshing,  heated  or  corrugating 
rolls  16  and  17,  and  issue  from  said  rollers  as 

75  sheet  of  corrugated  wood  a',  which  may  be  suit- 
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ably  redirected  by  guides  23  for  further  heating 
and  shaping  around  roll  17,  between  rolls  17  and 
18  and  around  roll  18. 

The  two  covering  webs  b  were  coated  with  an 
adhesive  after  they  had  been  taken  from  the  re- 
spective supply  rolls  and  contacted  with  the  gum- 
ming rollers  of  gumming  devices  25.  Sheet  c  of 
wood  enters  centrally  between  said  webs  b  and 
the  three  layers  are  assembled  just  before  they 
are  forced  together  in  corrugated  formation  by 
the  overlapping  teeth  of  the  rollers  1 6  and  17.  It 
is  particularly  noted  that  the  corrugated  sheet 
is  reversed  and  bent  in  opposite  direction  around 
roll  18  during  the  thermosetting  operation. 

It  is  the  object  of  the  protective  covering  b  to 
keep  the  sheet  a  from  bursting  and  shrinking,  to 
prevent  the  corrugated  wood  from  splintering  if 
handled,  bent,  cut  to  size,  etc.,  to  intercept  hu- 
midity and  prevent  reaction  of  the  wood  to 
changes  of  pressure,  humidity  and  temperature 
of  the  atmosphere,  and,  generally,  to  help  to 
preserve  a  fixed  and  predetermined  shape  of  cor- 
rugations. When  the  corrugated  wood  a  is  sub- 
sequently assembled  into  corrugated  plywood  or 
otherwise,  the  protective  covering  also  prevents 
unclua  influence  of  adhesive  additionally  ap- 
plied. 

After  films  have  thus  been  applied  to  both 
sides  of  the  ply  a, — which  will  be  done  more 
often  then  applying  only  one  film  to  the  ply, — 
the  corrugated  sheeting  a'  has  the  appearance 
indicated  in  Fig.  2,  when  it  enters  between  the 
conveyors  12  and  13. 

In  the  continuity  of  the  operation  of  the  ap- 
paratus of  Fig.  1  the  corrugated  wood  may  then 
be  incorporated  in  the  plywood.  The  drawing 
indicates,  for  such  purpose  a  gumming  device  25 
at  the  left  end  of  the  machine,  which  gums  the 
apices  of  corrugations  at  the  wood  as  they  pass 
down  over  conveyor  13.  Before  the  freshly 
gummed  corrugated  wood  passes  onto  the  heater 
21,  a  flat  ply  of  wood,  e.  g.  i,  is  fed  between  the 
moving  corrugated  wood  and  the  heater,  the 
heater  setting  the  abutting  faces  in  adhesion, 
and  they  pass  out  of  the  machine  to  the  right  as  a 
corrugated  plywood  a'i.  The  grain  of  ply  i  is  pre- 
sumed to  run  normal  to  the  direction  of  the  grain 
of  the  corrugated  wood  a',  so  that  the  product 
is  a  stiff  board,  as  shown  in  Fig.  4. 

If  plies  i  are  applied  to  opposite  sides  of  the 
corrugated  board  a'  the  plywood  of  Fig.  5  is 
obtained. 

If  instead  of  ply  i,  in  which  the  grain  runs 
athwart  that  of  the  ply  a',  a  ply  j  is  used,  in 


which  the  grain  runs  in  the  same  direction  as 
that  of  the  corrugated  wood  C,  then  the  result- 
ing plywood  t  is  still  flexible,  and  may  for  in- 
stance be  arranged  to  extend  in  the  curve  indi- 
5  cated  In  Fig.  3.  But  if  then  another  ply  j,  in 
which  the  grain  also  runs  in  the  same  direction 
as  in  the  corrugated  wood  a',  is  glued  onto  the 
top  of  the  corrugated  plywood  c,  the  curve  is 
permanently  set  in  the  resulting  plywood  d. 
10  Of  course  the  veneer  applied  to  one  or  both 
sides  of  the  corrugated  ply  may  be  plywood  by 
itself,  as  suggested  in  Fig.  7. 

Here  as  well  as  in  the  other  instance  where 
the  corrugated  wood  produces  voids  in  the  fin- 
is ished  material,  the  void  may  be  filled  itself  with 
suited  materials,  like  cork,  etc.,  or  there  may 
be  a  coating  or  packing  of  layers  of  gypsum,  e.  g. 
together  with  saw  dust,  concrete,  tar,  cement, 
etc. 

20  Along  the  margin  of  a  board  the  space  between 
the  veneer  i,  j  or  ij  may  be  outwardly  closed  by 
boards  p  and  g,  as  indicated  in  Fig.  7.  Sub- 
stantially in  alignment  with  the  clearances  of 
the  corrugated  wood  a'  the  wooden  strip  q  may 

2.5  be  transversely  grooved,  for  instance  by  way  of 
half  round  openings  r,  which  serve  as  air  ducts. 
A  panel  of  this  kind  is  suitable  for  doors,  walls 
and  the  like. 
A  number  of  sheets  of  plywood  like  that  shown 

.SO  in  Fig.  4,  which  comprise  one  layer  of  corrugated 
wood  a'  and  one  layer  of  fiat  wood  i  with  grains 
running  rectangular  to  each  other,  may  be 
stacked  and  glued  together  in  multiple  forma- 
tion.  Fig.  6  shows,  that  such  a  formation  may 

35  be  cut  to  extend  at  a  limit  width  and  may  then 
be  glued  at  the  cut  ends  to  opposite  boards  to 
and  n,  which  are  thus  rigidly  spaced  apart. 

In  such  honey  comb  arrangement  the  central 
flat  partitions  may  be  omitted  for  other  pur- 

40  poses,  for  instance  in  connection  with  a  pillar 
like  that  shown  in  Fig.  8,  where  the  corrugated 
boards  a'  are  glued  together  at  their  apices  and 
also  onto  the  surrounding  angular  frame  of 
boards  s  and  t,  and  will  thus  complete  the  as- 

45  sembly  of  a  rigid  post  or  column. 

It  is  understood  that  in  all  cases  the  board 
to,  n,  s  and  t  or  the  veneers  i  and  j  do  not  nec- 
essarily have  to  be  made  of  wood,  but  may  also 
be  any  of  the  many  other  sheet  materials  known 

50  today,  as  they  are  cardboard,  sheet  metal,  pressed 
board,  sheets  of  condensation  products  and 
other  synthetic  resins,  etc. 

FRIEDRICH  WILHELM  FRANKE. 
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The  present  invention  relates  to  an  apparatus 
for  the  introduction  of  fluids,  i.  e.  gases,  vapors  or 
liquids,  into  enlarged  spaces. 

In  many  industrial  processes  it  is  necessary  that 
gaseous,  vaporous  or  liquid  materials  be  passed  5 
through  a  supply  pipe  into  enlarged  spaces  to  be 
subjected  therein,  for  example,  to  a  reaction,  puri- 
fication or  decomposition,  or  used  for  feeding  a 
flame.  While  it  is  not  harmful  or  even  desirable 
in  many  cases  if  the  speed  of  flow  of  the  mate-  10 
rials  to  be  introduced  is  diminished  before  their 
entry  into  the  enlarged  space,  the  speed  of  flow 
must  not  or  but  little  be  decreased  or  it  must 
even  be  increased  in  other  cases  to  prevent  un- 
desired  reactions  or  ignitions  occurring  before  the  15 
reaction  chamber.   This  is  especially  difficult  to 
accomplish  if  the  gases  or  liquids,  in  entering  the 
enlarged  vessel,  are  to  be  uniformly  distributed 
over  its  whole  cross-sectional  area.  In  the  appa- 
ratus hitherto  used  the  speed  of  flow  is  consider-  20 
ably  diminished  at  the  place  where  the  supply 
pipe  is  joined  to  the  enlarged  vessel  by  a  funnel- 
shaped  connecting  tube. 

We  have  now  found  that  a  reduction  of  the 
speed  of  flow  can  be  avoided  and  the  gases,  vapors  25 
or  liquids  can  be  uniformly  distributed  over  the 
whole  cross-sectional  area  of  the  enlarged  reac- 
tion chamber  by  arranging  in  the  funnel-shaped 
tube,  which  connects  the  supply-pipe  with  the  en- 
larged reaction  chamber,  a  distributor  comprising  «o 
a  plurality  of  annular  channels  of  such  a  cross- 
section  that  the  total  free  cross-section  of  the 
channels  at  any  point  is  approximately  equal  with 
the  cross-section  of  the  supply  pipe,  the  cross- 
section  of  the  different  channels  being  so  propor-  „3 
tioned  to  one  another  as  to  effect  a  uniform  dis- 
tribution of  the  gases,  vapors  or  liquids  over  the 
whole  cross-sectional  area  of  the  enlarged  vessel. 
For  this  purpose,  the  annular  channels  are  so 
proportioned  in  diameter  that  they  are  largest  40 
in  the  outer  zone  but  become  increasingly  more 
narrow  towards  the  middle. 

The  object  of  our  present  invention  will  be 
more  fully  understood  from  the  following  descrip- 
tion when  read  with  reference  to  the  accompany-  45 
ing  drawing  which  diagrammatically  illustrates, 
by  way  of  example,  a  distributor  of  the  type  de- 
signed for  use  in  the  conversion  of  gases.  The 
section  is  laid  along  the  longitudinal  axis. 

In  the  supply  pipe  A  the  rod-shaped  displacer  50 
body  B  is  so  arranged  that  its  conical  end  pro- 
jects into  the  enlarged  reaction  chamber  C.  The 
gas-mixture  to  be  reacted  in  chamber  C  flows 
through  the  annular  free  space  of  the  supply  pipe 
!   A  into  the  channels  ai,  a2,  03  and  cu  of  the  dis-  55 


tributor.  In  proportion  as  the  pipe  A  widens,  the 
channels  are  decreased  in  diameter  so  that  the 
free  cross-sectional  area  of  the  total  of  the  chan- 
nels is  kept  unchanged  and  the  speed  of  flow 
of  the  gases  is  but  little  diminished.  For  con- 
stricting the  channels  in  the  said  manner  the 
partition  walls  D  and  the  connection  ribs  (not 
visible  in  the  figure)  which  keep  the  latter  at  the 
desired  distance  from  each  other,  have  proper 
shapes,  for  example  the  shape  of  an  inverted 
stream -lined  body. 

In  order  to  ensure  a  uniform  distribution  of  the 
gas  over  the  whole  cross-sectional  area  of  the 
reaction  chamber,  the  channels  become  smaller 
in  width  from  the  outer  channel  inwards,  viz. 
from  ai  to  eu,  so  that  channel  oi,  being  largest 
in  diameter,  also  allows  the  greatest  volume  of 
gas  to  pass. 

In  the  funnel-shaped  openings  of  the  channels 
displacer  bodies  E  are  inserted  to  provide  for  an- 
other splitting  of  the  current  of  gas  passing 
through  each  channel.  If  the  gases  flowing 
through  the  annular  space  formed  by  A  and  B 
describe  a  helical  path,  as  easily  occurs,  they  are 
axially  aligned  by  the  distributor  system  accord- 
ing to  our  invention.  In  order  to  assist  this  align- 
ment it  is  preferable  to  make  the  lower  ends  of 
the  connection  ribs  between  the  partition  walls 
D  blade-shaped  and  to  direct  the  ends  of  the 
blades  towards  the  flow  of  the  materials. 

To  prevent  the  flowing  materials  from  forming 
whirls  they  should  not,  by  the  walls  of  the  chan- 
nels or  the  connecting  ribs,  be  deviated  by  more 
than  about  6°  from  the  axial  direction. 

The  distributor  may,  depending  on  the  mate- 
rials with  which  it  is  to  be  contacted  in  use, 
be  made  of  a  variety  of  materials,  for  example  of 
iron  or  other  metals,  wood  or  ceramic  material. 
When  made  of  the  latter  material  the  annular 
partition  walls  can  be  formed  from  moulded 
stones  and  the  ribs  provided  between  the  walls  so 
shaped  that  the  distributor  may  be  assembled 
ring  by  ring.  In  this  case  the  ribs  are  preferably 
divided  and  the  upper  parts  thereof  made  integral 
with  the  annular  parts  of  the  walls. 

All  those  parts  of  the  distributor  contacting 
the  streaming  materials  are  made  as  smooth  as 
possible,  using,  for  example,  glazed  stones,  so  as 
to  avoid  whirls  and  suchlike  troubles  in  the 
streaming  material. 

Distributors  in  accordance  with  our  present  in- 
vention may  be  used  for  cold  or  hot  gases,  vapors 
or  liquids.  Their  exit  area  may  be  in  any  direc- 
tion. When  turned  upwards  it  may  serve  at  the 
same  time  for  a  grate,  for  example  for  filler  bodies 
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or  catalysts.  The  distributors  are  especially 
suited  for  apparatus  in  which  gases,  for  example 
hydrocarbons,  are  to  be  reacted  with  other  gases, 
for  example  oxygen  or  chlorine.  In  all  these 
cases  it  is  necessary  to  prevent  that  the  speed  of 
flow  of  the  gases,  on  passing  to  the  enlarged 
reaction  chamber,  be  markedly  diminished,  in 


order  to  avoid  troubles,  for  example  undesired 
reactions  or  ignitions. 
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The  invention  relates  to  an  internal  combus- 
tion engine  especially  appropriated  to  be  mount- 
ed rctatable  between  the  spokes  of  the  wheel  of 
a  vehicle,  f .  i.  of  a  normal  front  wheel  of  a  cycle. 
In  such  motors  known  per  se  the  connecting 
rods  are  fixed  on  the  axle  of  the  vehicle,  the 
axle  thereby  forming  a  crankshaft;  during  the 
working  the  rods  are  supported  on  the  rigid 
axle  of  the  wheel  in  such  a  manner  that  the 
cylinders  fixed  on  the  spokes  may  rotate  with 
the  vehicle. 

The  invention  consists  therein  that  the  crank- 
shaft is  replaced  by  an  excentric  fixed  on  a  sleeve 
rotating  on  the  rigid  axle  of  the  wheel.  The 
sleeve  (or  hollow  axle)  is  connected  to  a  disk 
turning  with  respect  to  the  wheel  axle  and  to 
the  motor  casing  through  a  gearing  the  last  pin- 
ion of  which  is  fixed  in  a  concentric  manner  on 
the  disk  so  that  when  stopping  or  braking  the 
disk  the  gearing  is  rolling  off  on  the  pinion  and 
the  sleeve  and  the  engine  cylinder  rotate  with 
respect  to  the  wheel  axle. 

Further  details  of  the  invention  are  described 
in  the  following  specification  and  illustrated  in 
the  drawings.  These  show  as  one  embodiment 
of  the  invention  an  auxiliary  engine  for  cycles, 
viz: 

Figure  1  a  section  through  the  motor  according 
to  the  rectangular  line  I — I  of  Fig.  5,  the  two 
section-planes  being  represented  in  the  same 
plane; 

Figure  2  the  gearing  of  the  motor  according 
to  Fig.  1  in  an  enlarged  scale; 

Figure  3  a  view  on  line  III — in  of  Fig.  2; 

Figure  4  the  cylinder  head  in  a  view  from 
above; 

Figure  5  the  motor  on  line  V — V  of  Fig.  1; 

Figure  6  the  motor  mounted  in  a  front-wheel; 

Figure  7  in  an  enlarged  scale  the  scheme  of 
the  gearing  and  the  coupling  means; 

Figure  8  the  scheme  of  the  electric  means  of 
the  motor. 

I  is  the  front  wheel  fork  of  a  normal  cycle, 
the  fork  prongs  on  the  wheel  axle  being  spaced 
apart  from  one  another  f.  i.  by  3%  inches.  2 
is  the  wheel  axle  which  serves  for  stiffening  the 
front  wheel  fork.  In  this  case  it  serves  also  as 
axle  for  the  double  needle  bearing  3;  on  the 
needle  bearing  3  is  rotatable  mounted  a  sleeve 
or  hollow  axle  4  which  on  its  left  end  is  formed 
as  a  pinion  5  (Fig.  2).  Washers  6  limit  the 
normal  displacement  of  the  sleeve  4;  further 
they  limit  together  with  the  axle  shoulder  7  pro- 
vided in  the  middle  of  the  axle  the  axial  move- 
ment of  the  needles.  On  both  sides  of  the  wash- 


ers 6  there  are  provided  ball  bearings  3  carrying 
the  motor  casing  9,  10  on  which  are  located  the 
spoke  rings  II,  12  which  at  the  sime  are  fixed 
by  the  screws  13  of  the  motor  casing.    On  the 

5  circumference  of  the  motor  casing  there  are 
located  on  opposite  sides  the  cylinders  14,  14 
and  in  a  right  angle  thereto  also  on  opposite 
sides  the  casing  for  the  ignition  coil  15  and  the 
casing  for  the  coil  16  for  the  lighting  current. 

Hi  17  designates  the  commutator  for  the  igniter 
(Fig.  8). 

The  gearing  of  the  motor  consists  of  the  axle 
sleeve  4,  the  double  excentric  18  and  the  disks 
19  and  20  of  light  metal  which  are  fixed  by 

15  screws  23  (Figs.  2,  3,  5).  Further  on  the  sleeve 
4  there  is  provided  a  flat  rotary  valve  27  con- 
trolling the  admission  of  gas.  The  disk  29  car- 
ries the  magnet  ring  22  and  has  ribs  21  curved 
against  the  turning  sense  and  forming  a  turbo- 

20  fan.  The  gas  flows  in  the  path  indicated  by 
arrows.  24  is  a  filling  piece  (Fig.  3)  inserted 
into  the  magnet  ring  for  balancing  this  magnet 
ring  of  anti-magnetic  metal  and  fixed  as  the 
magnet  ring  itself  by  screws  25  on  the  disk  20. 

25  The  sleeve  4  has  a  longitudinal  key  28,  upon 
which  is  pressed  the  double  excentric  18  with 
the  two  disks  19,  20.  The  rotary  vaive  27  is 
axially  movable  and  pressed  against  the  wall  of 
the  motor  casing  by  a  spring  25'  in  order  to 

30  obtain  a  tight  abutment.  The  sleeve  4  with  the 
double  excentric  18  replaces  the  usual  crankshaft 
of  the  motor  while  the  magnet  ring  22  serves 
as  the  same  time  as  fly  wheel.  The  pinion  5  is 
the  element  transmitting  the  force  of  the  motor. 

35  The  rotary  valve  27  has  on  different  diameters 
two  slots  29  located  one  opposite  the  other  and 
coacting  with  two  slots  30  also  located  on  oppo- 
site sides  in  the  wall  of  the  motor  casing-half 
10.   The  arrangement  of  these  slots  on  different 

40  diameters  has  the  purpose  to  effect  only  one  ad- 
mission of  gas  into  the  crank  casing  during  each 
rotation  of  the  rotary  valve.  The  curved  lengths 
of  the  slots  in  the  rotary  valve  and  in  the  casing 
are  so  dimensioned  that  the  admission  of  gas 

45  is  effected  during  180°  of  the  rotation  and  the 
slots  29  in  the  rotary  valve  27  are  so  dimensioned 
that  in  spite  of  their  different  arrangement  the 
rotary  valve  is  balanced.  The  connecting  rods 
31  have  on  the  one  side  eyes  of  corresponding 

50  dimensions  and  are  mounted  by  means  of  balls 
on  the  double  excentric  18.   The  balls  are  held 
in  the  illustrated  distance  from  one  another  by 
a  cage  or  rings  especially  formed  (Fig.  5) . 
The  half  10  of  the  casing  has  a  circular  ledge 

55  32  (Fig.  1),  on  which  is  abutting  a  fixed  disk 
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34  which  loosely  runs  on  the  wheel  axle  2  and 
which  is  influenced  f.  i.  by  a  star-like  formed 
leaf -spring  35;  the  disk  is  fixed  by  a  strut  54 
by  means  of  cams.  On  the  place  of  abutment 
is  inserted  into  the  disk  34  a  circular  felt  ring 
33.  In  this  manner  between  the  wall  of  the 
casing  10,  the  ledge  32  and  the  disk  34  is  formed 
a  circular  channel  into  which  leads  a  tube  39 
(Pigs.  5  and  6)  on  which  is  fastened  the  car- 
buretter 43  (Pig.  6). 

Around  the  circular  ledge  32  is  formed  a  sec- 
cnd  circular  channel  thereby  that  the  disk  34 
on  its  circumference  also  has  a  circular  ledge 
36  with  a  felt  ring  37  which  extends  into  the 
hollow  room  of  a  corresponding  circular  channel 
of  the  motor  casing.  Within  this  second  chan- 
nel is  fastened  a  metallic  ring  41,  isolated  on 
the  motor  casing,  the  ring  being  in  connection 
with  the  coii  for  the  lighting  current.  The  disk 
34  carries  an  isolated  contact  40  'Fig.  4)  serv- 
ing for  the  supply  of  the  current  for  the  lamp 
and  slipping  on  the  ring  4 1 . 

The  drive  of  the  motor  !s  transmitted  to  the 
wheel  by  means  of  pinions  the  construction  of 
which  is  to  be  seen  in  Pig.  1  and  the  mutual  posi- 
tion of  which  is  represented  in  Fig.  7,  in  a  sche- 
matic manner.  The  pinion  5  on  the  sleeve  4  is  in 
engagement  with  a  pinion  44,  which  is  rigidiy 
connected  to  a  less  pinion  46.  The  double  pin- 
ion 44,  46  is  rotatable  on  a  pin  45  which  by  means 
of  a  flange  is  pressed  into  the  casing-half  9. 
This  pin  45  carries  on  its  end  an  expanding  ring 
which  prevents  that  the  double  pinion  glides  off. 
In  Fig.  1  the  pinion  47  is  located  under  the  axle 
2  because  it  is  represented  in  a  plane  displaced 
for  90°.  The  little  pinion  46  is  in  gear  with  the 
pinion  47  fixed  on  a  shaft  48  which  is  extended 
outwardly  through  the  wall  of  the  casing-half  9 
and  here  carries  a  pinion  49.  This  pinion  is  in 
gear  with  a  pinion  50  located  loosely  on  the 
wheel  axle  2.  The  pinion  50  is  secured  by  a  nut 
42  on  the  wheel  axle  and  supported  against  the 
motor  casing  by  means  of  balls  and  ball  rings  56. 
The  pinion  50  is  fixed  on  a  grooved  disk  51 
through  screws  or  rivets  52.  A  steel  wire  53  run- 
ning around  the  grooved  disk  51  serves  together 
with  the  disk  as  a  coupling  device.  The  one  end 
of  the  wire  53  is  fixed  on  a  strut  54  connected 
with  the  cycle  fork  and  the  other  end  is  secured 
to  a  lever  rockable  by  means  of  a  Bowden  wire. 
Each  fork  prong  is  provided  with  a  strut  54  which 
is  located  on  a  shoulder  of  the  nut  42  and  fixed 
on  the  prong  by  means  of  a  clamp  55. 

The  operation  of  the  described  anangement  is 
the  following : 

When  the  cycle  makes  a  stop  the  rotation  cf 
the  gearing  is  transmitted  on  the  pinion  49  by 
means  of  the  double-pinion  44,  46  and  of  the  pin- 
ion 47,  the  pinion  49  turning  the  grooved  disk 
51  through  the  pinion  50.  If  the  disk  51  is 
stopped  by  means  of  the  wire  53  also  the  pinion 
50  is  stopped  so  that  the  pinion  49  rolls  off  on  the 
pinion  50  and  through  the  shaft  48  mounted  in 
the  motor  casing  takes  with  it  the  casing  and 
thereby  turns  it.  In  consequence  of  the  connec- 
tion of  the  motor  casing  with  the  spoke  rings  1 1 , 
I 2  also  the  front  wheel  is  set  in  rotation.  In  Pig. 
1  there  is  yet  represented  a  disk  57  which  serves 


only  for  filling  the  room  in  the  motor  casing  be- 
tween the  disk  1 9  of  the  gearing  and  the  wall  of 
the  motor  casing-half  9.  This  disk  57  has  open- 
ings into  which  the  pinions  5,  44,  46  and  47  ex- 

o  tend.  Further  this  disk  47  forms  a  second  bear- 
ing for  the  shaft  48  and  finally  it  abuts  on  a 
flange  provided  on  the  shaft  48  thereby  securing 
it  from  breaking  out  of  the  wall  of  the  casing. 
The  disk  57  is  therefore  fastened  to  the  casing- 

10  half  9  by  means  of  screws. 

Fig.  8  represents  the  electric  parts.  22  is  as 
already  said  a  permanent  steel  magnet  ring  hav- 
ing the  poles  N  and  S.  The  pole  shoes  58  ex- 
tend from  the  exterior  through  two  slots  provided 

y  in  the  motor  casing  and  arranged  the  one  oppo- 
site to  the  other  close  to  the  magnet  ring  22.  The 
pole  shoes  58  are  cemented  air-  and  oil-tight  in 
the  cover  59  consisting  advantageously  of  pressed 
plastic  material  and  serving  to  close  the  slots  of 
,,  the  motor  casing.  The  cover  59  is  made  of  a  ma- 
terial not  conducting  the  electric  current  in  or- 
der to  prevent  the  production  of  electric  eddy  or 
braking  fluxes  round  the  pole  shoes  58.  These 
shoes  have  four-cornered  open  ngs  into  which  are 
extended  U-shaped  cores  of  iron  carrying  the 
colis.  The  commutator  17  is  actuated  by  a  cam 
26  of  the  disk  IS  and  preferably  consists  of  a 
handle  of  hardened  sheet-steel  pressed  into  cor- 
responding slots  of  the  disk  19.    The  cam  26  is 

.,.  of  such  length  that  the  contact  is  interrupted 
when  accord  ng  to  Fig.  8  the  edge  cf  the  S-pole  of 
the  magnet  ring  passes  the  upper  edge  of  the 
pole-shoe  now  being  in  the  zone  cf  the  N-pole. 

Fig.  6  shows  the  exhaust  pipes  60  and  the  si- 
lencer 61.  The  slots  62  for  the  exhaust  of  the 
gases  are  en  losed  by  thin  elastic  tongues  of  band- 
steel  the  longitudinal  edges  of  which  are  posi- 
tioned angularly  the  one  near  the  other.  The 
tongues  are  spread  by  the  pressure  of  the  ex- 

4u  hausted  gas  whereby  the  noLse  of  the  exhaust  is  I 
retained  which  precedes  the  pressure  of  the  gas. 
Any  oil  accumulated  in  the  silencer  may  be  elimi- 
nated by  unscrewing  the  locks  63. 
Fig.  4  represents  the  shape  of  the  cooling  ribs 

.-  chosen  so  that  the  spokes  may  pass  thereon. 
The  whole  arrangement  permits  to  take  off  the 
cylinders  and  the  silencer  with  the  exhaust 
openings  for  cleaning  purposes  through  the  space 
between  the  spokes  without  the  necessity  to  take 

-  ,  off  the  motor.  In  the  same  manner  all  electric 
parts  may  be  taken  out  between  the  spokes. 

The  benzin  tank  not  illustrated  is  preferably 
located  in  the  frame  and  connected  to  the  car- 
buretor through  a  benzin  tube.  In  order  to  pro- 
cure  a  second  brake  device  the  spoke  ring  12  is 

'>->  provided  with  a  hollow  part  or  rim  containing  a 
tension  wire  fixed  to  an  auxiliary  strut  and  ac- 
tuated by  a  Bowden  wire  (Pig.  1) . 

In  the  chosen  embodiment  of  the  invention  the 
motor  is  rotatable  and  used  for  the  drive  of  a 

(>0  cycle.  It  may  also  be  provided  with  stationary 
cylinders  f.  i.  for  the  drive  of  a  water  pump,  of  a 
dynamo  or  for  other  purposes.  In  the  same  man- 
ner the  coupling  and  braking  means  may  be  con- 
structed otherwise  in  accordance  with  the  in- 

(,;>  tended  application. 
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My  invention  relates  to  a  wheel  with  spring 
spokes. 

One  object  of  my  invention  is  to  create  a  wheel 
with  spring  spokes  that  can  be  used  in  place  of 
wheels  provided  with  pneumatic  tires  and  having  5 
an  elastic  working  at  least  about  the  same  as 
said  tire- wheels. 

Another  object  of  my  invention  is  to  provide  a 
wheel  with  spring  spokes  which  can  be  driven 
without  hindering  the  elastic  suspension  of  the  10 
hub. 

A  further  object  of  my  said  invention  is  to 
create  a  wheel  with  spring  spokes  which  has  a 
simple  structure  and  which  can  be  manufactured 
cheaply.  15 

Among  the  objects  of  my  invention  is  also  to 
furnish  a  wheel  with  spring  spokes  having  about 
the  same  aspect  as  a  wheel  with  a  pneumatic 
tire. 

Other  and  further  objects  of  my  invention  will  20 
be  hereinafter  set  forth  and  the  novel  features 
thereof  defined  by  the  appended  claims. 

In  the  accompanying  drawings  an  embodiment 
of  my  invention  is  shown. 

Fig.  1  shows  a  side-view  of  a  wheel  according  25 
to  the  invention,  the  plate  covering  therewith 
being  removed, 

Fig.  2  shows  a  cross  section  according  to  the 
line  II — II  in  Fig.  1,  the  plate  covering  also  being 
shown,  30 

Fig.  3  shows  a  cross  section  of  the  concentric 
ring  in  the  neighbourhood  of  the  width  of  pas- 
sage for  a  damping  plunger. 

Fig.  4  shows  a  part  of  a  longitudinal  section  of 
the  concentric  ring  near  said  width  of  passage  35 
for  a  damping  plunger  and 

Fig.  5  shows  a  suchlike  plunger  partly  in  cross 
section. 

Therewith  I  indicates  the  rim  of  the  wheel 
being  provided  with  an  elastic  running  surface  2  40 
of  solid  gum  or  a  suchlike  material. 

The  hub  3  has  guide  faces  4  for  the  flat  parts 
1 1  of  the  covering  plate  16. 
This  structure  will  be  discussed  hereinafter. 
A  cross-coupling  5  is  fixed  to  the  hub  3  said 
coupling  also  being  performable  as  a  so-called 
cross-coupling-disc. 

Radial,  hydraulic  damping  plungers  T  are  ar- 
ranged between  the  rim  I  and  the  hub  3,  said  50 
plungers  consisting  of  a  wide  and  narrow  part. 

A  spring  8  lies  around  the  wider  part  of  the 
plunger  and  is  fastened  to  same  for  example  by 
means  of  an  adjustable  ring  9,  so  that  a  certain 
play  may  be  adjusted  between  the  concentric,  55 
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stiff  pressing-ring  6  and  the  end  of  this  spring 
lying  at  the  side  opposite  to  the  ring. 

The  wider  part  of  the  plungers  contains  an 
oil-chamber  22. 

The  drawsprings  10  lying  around  the  narrow 
part  of  the  damping  plungers  at  the  inside  of 
the  ring  6  are  arranged  in  an  intermittent  man- 
ner relative  to  the  compression  springs  8.  These 
damping  plungers  have  spherical  shaped  wide 
and  narrow  ends,  so  that  they  fit  in  correspond- 
ingly formed  apertures  12  and  13,  respectively  ar- 
ranged at  the  rim  I  and  at  the  hub  3.  The  hub  3 
is  fastened  at  a  drum  14  or  the  like  driven  by  the 
shaft  15. 

To  enable  driving  of  the  wheel  while  its  elastic 
working  remains  present,  plates  16  and  J 6'  are 
arranged,  said  plates  being  connected  with  the 
hub  3  by  means  of  above  mentioned  cross  cou- 
pling 5. 

By  this  the  hub  can  be  displaced  relative  to  the 
rim  of  the  wheel  out  of  the  center  of  same,  while 
driving  remains  possible. 

The  hub  3  being  displaced  relative  to  the  plates 
16  and  16'  the  flat  parts  4  of  the  hub  slide  along 
the  flat  parts  1 1  of  the  plates. 

The  plates  16  and  16'  are  connected  to  each 
other  and  to  the  rim  I  by  means  of  bolts  17 
and  18. 

The  draw  springs  10  are  fastened  to  the  hub 
3  and  the  ring  by  means  of  adjustment  rings  19 
and  20  so  that  the  tension  of  same  can  be  regu- 
lated. 

The  damping  plungers  7  being  compressed  over 
some  distance,  the  springs  8  abut  with  their  in- 
side ends  against  the  ring  6,  so  that  when  com- 
pression goes  on  they  will  be  compressed  less  or 
more. 

Now  the  effected  forces  will  be  transmitted  to 
the  draw  springs  >0  lying  above  the  hub  3  by 
means  of  the  ring  6. 

Remaining  within  the  scope  of  the  invention 
it  is  possible  to  make  the  compression  springs 
less  strong  than  the  draw  springs  so  that  the 
former  will  be  compressed  wholly  before  the  lat- 
ter will  come  into  action. 

However  it  is  also  possible  to  make  the  com- 
pression springs  stronger  than  the  draw  springs, 
so  that  at  first  the  the  latter  will  come  into  ac- 
tion and  after  that  the  compression  springs. 

To  prevent  a  too  large  drawing  out  of  the  draw 
springs  for  instance  a  rabbet  may  be  arranged  at 
the  damping  plungers. 

The  drawing  shows  an  example  of  performance 
according  to  first  mentioned  case,  with  which 
the  compression  springs  itself,  when  wholly  com- 
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pressed,  form  a  displacement  limitating  rabbet. 

In  both  cases  the  resistance  of  the  wheel 
against  shocks  and  bumps  gradually  increases. 

Figs.  3  and  4  show  in  what  manner  the  damp- 
ing plungers  7  pass  through  the  ring  6. 

The  width  of  passage  21  in  the  cross  section 
of  the  ring  6  has  about  the  same  breadth  as  the 
plungers,  in  the  longitudinal  direction  of  this 
ring  however  these  openings  are  somewhat  larger. 

By  this  the  plungers  are  able  to  displace  some- 
what relative  to  the  ring  6  so  that  they  can  get 
another  position  which  is  necessary  in  connec- 
tion with  the  displacement  of  the  hub  3  out  of 
the  center  of  the  wheel,  the  latter  being  loaded. 

To  enable  overturning  of  the  plungers  over  a 
certain  angle  in  a  better  way,  the  openings  21 
have  a  rather  sharp  inner  edge  which  also  is  ad- 
vantageous for  the  mounting  of  the  wheel. 

For  by  this  arrangement  the  plungers  can  be 
placed  somewhat  sloping  in  the  ring  6,  together 
lying  in  a  conical  shaped  plane  and  with  their 
small  ends  reaching  in  a  direction  to  the  shaft 
15  so  that  they  can  be  placed  with  their  broad 
ends  into  the  apertures  12.  After  that  the  small 
ends  are  to  be  placed  into  the  apertures  13  of 
the  hub  3  still  lying  somewhat  to  the  outside. 

This  being  done  the  hub  3  with  the  plungers 
can  be  pushed  to  the  center  of  the  wheel. 

Fig.  5  finally  shows  the  performance  of  the 
hydraulic  damping  plungers.  The  wider  part  of 
same  has  a  chamber  22,  filled  with  a  fluid  e.  g. 
oil. 

The  rod  24  being  displaceable  into  the  wider 
part  of  the  plunger  arrangement  and  lying  tight- 
ened by  means  of  a  packing  gland  25,  the  piston 
27  pushes  the  oil  or  other  fluid  through  the  open- 
ing 28,  the  by-pass  canal  26  and  the  opening  29 
to  the  space  being  present  under  the  piston  27 

By  this  a  gradually  damping  working  will  be 
obtained,  so  that  the  wheel  according  to  the  in- 
vention in  practice  can  take  up  all  shocks  and 
this  in  a  manner  at  least  as  well  as  with  wheels 
with  a  pneumatic  tire. 

The  arrangement  works  as  follows : 

In  the  beginning  only  the  plungers  will  be  com- 
pressed, taking  up  the  light  shocks. 

The  load  increasing   also  the  compression 


springs  8  will  come  into  action  by  that  the  play 
between  these  springs  and  the  ring  6  disappears. 

The  springs  8  being  compressed  wholly  the  ef- 
fected forces  will  be  transmitted  to  the  draw 
5  springs  1 0  lying  above  the  hub  3  by  means  of  the 
pression  ring  6. 

As  appears  from  the  abovementioned  the  re- 
sistance of  the  wheel  against  shocks  gradually 
increases,  while — and  this  is  very  advantageous — 
10  the  hydraulic  plungers  will  damp  the  light  shocks 
so  that  a  wheel  according  to  the  invention  has 
about  the  same  effect  as  a  wheel  with  a  pneu- 
matic tire. 

The  cross  coupling  5  therewith  enables  driving 

15  of  the  wheel  in  an  excellent  manner,  this  cou- 
pling not  hindering  the  elastic  suspension  of  the 
hub  3.  The  coupling  consists  of  a  cross  5  turn- 
able  between  two  ears  arranged  at  the  hub  on 
one  hand  and  turnable  between  two  ears  ar- 

20  ranged  at  the  plate  16  on  the  other  hand. 

From  this  plate  (and  the  plate  16')  the  driving 
force  will  be  transmitted  to  the  rim  I  so  that 
the  elastic  working  of  the  plungers  and  springs 
will  not  be  hindered  by  that  they  otherwise  would 

o3  be  obliged  to  transmit  a  driving  couple. 

It  will  be  clear  that  the  invention  also  in- 
cludes those  performances  with  which  a  very 
small  play  is  present  between  the  compression 
springs  and  the  ring  6,  even  if  this  play  would  be 

30  very  slight  or  not  at  all  present. 

The  resistance  of  a  spring  when  coming  into 
action  in  the  beginning  is  very  small,  so  that 
no  practical  cooperation  with  the  ring  will  be 
present  then. 

35  Also  in  this  case  the  damping  plungers  can 
do  their  work  very  well. 

My  invention  is  not  limited  to  the  embodiments 
shown,  but  various  changes  may  be  made  with- 
out departing  from  the  scope  of  my  invention. 

40  So  the  invention  may  be  used  not  only  for  mo- 
torcars, but  also  for  motorcycles,  bicycles,  sport- 
cars,  perambulators  etc. 

In  that  case  the  dimensions  of  plungers 
springs  etc.  of  course  must  be  altered  correspond- 
ingly. 

*°  ANDRIES  de  JONG. 
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The  invention  relates  to  a  machine  for  the 
manufacture  of  helically  wound  springs,  in  par- 
ticular springs  being  narrower  at  the  ends  than 
intermediately,  e.  g.  double  conical  springs,  com- 
prising a  rotary  core  gauge  and  a  device  for  de- 
termining the  pitch  of  winding  of  the  spring  on 
the  gauge. 

The  invention  has  for  its  object  to  considerably 
simplify  a  machine  of  this  kind  and  thereby  to 
make  it  much  cheaper  than  the  hitherto  known 
machines. 

The  invention  is  based  upon  the  insight  that  if 
it  were  possible,  after  having  helically  wound  an 
originally  straight  spring-metal  wire  on  a  core  of 
the  required,  e.  g.  double-conical,  shape,  to  re- 
move said  core  from  the  spring  in  a  simple  man- 
ner, a  practical  machine  for  the  manufacture  of 
these  springs  could  be  built,  doubtless  to  be  pre- 
ferred over  the  known,  expensive  and  complicate 
machines. 

The  solution  of  this  problem  consists  in  this 
that  according  to  the  invention  the  core  gauge 
comprises  an  axially  removable  spindle  carrying 
a  core  body  composed  of  a  series  of  adjacent  an- 
nular disc  shaped  pieces  or  slices  together  having 
an  external  shape  corresponding  to  the  internal 
shape  to  be  given  to  the  spring  to  be  made  by 
helically  winding  a  spring  wire  and  having  a 
thickness  smaller  than  the  spacing  of  the  wind- 
ings of  the  helical  spring  to  be  made  on  this  core 
gauge  in  its  original  or  in  a  stretched  shape.  By 
reason  of  the  fact  that  the  spindle  is  removable 
in  axial  direction  the  pieces  of  the  core  gauge  will 
fall  down  through  between  adjacent  windings 
upon  removal  of  the  spindle. 

In  connection  with  the  relation  existing  be- 
tween the  pitch  of  the  helical  spring  and  the 
thickness  of  said  annular  disc  shaped  pieces  the 
machine  may  have  a  pitch  control  means  ensur- 
ing that  on  the  core  body  a  spring  will  be  wound 
with  the  required  pitch.  Preferably  said  device 
is  a  counter-gauge  to  the  core  gauge,  e.  g.  a  di- 
abolo-shaped  member  for  a  double-conical  core 
gauge.  This  member  is  rotatably  mounted  with 
its  axis  parallel  to  the  axis  of  the  spindle  and  it 
is  further  adjustable  towards  and  away  from  the 
core  gauge  and  adapted  to  be  locked  in  position. 
Preferably  this  member  is  also  interchangeable 
with  a  view  to  helical  springs  of  different  shape. 
The  adjustability  towards  the  core  and  away 
therefrom  is  desirable  with  a  view  to  springs  of 
different  thickness  of  the  spring  wire  and  with  a 
view  to  the  insertion  of  the  spring  wire  to  be 
wound  and  the  detensioning  or  partial  recoiling 
of  the  spring  after  having  been  helically  wound. 
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By  a  suitable  choice  of  the  thickness  and  the 
external  diameter  of  the  annular  disc -shaped 
pieces,  constituting  the  core  body  or  gauge,  in 
connection  with  the  shape  of  the  helical  spring 
to  be  made  and  the  use  of  a  corresponding  pitch 
control  means  it  is  possible  to  make  on  the  ma- 
chine helical  springs  of  various  shapes.  Cylindri- 
cal helical  springs  may,  if  desired,  also  be  made 
thereon  although  in  this  case  the  composition  of 
the  core  body  of  annular  disc-shaped  pieces  is  not 
strictly  necessary.  The  machine  is  particularly 
adapted  for  the  manufacture  of  the  double-coni- 
cal or  otherwise  shaped  helical  springs  in  which 
there  are  relatively  wide  windings  between  nar- 
row end-windings. 

Further  features  of  the  invention  will  be  ex- 
plained more  fully  hereinafter. 

The  drawings  illustrate  by  way  of  example  a 
machine  according  to  the  invention  for  the  man- 
ufacture of  double-conical  helical  springs. 

Figure  1  is  a  side  elevation  of  this  machine. 

Figure  2  is,  on  a  larger  scale,  an  elevation  of  a 
core  gauge  adapted  for  use  in  this  machine. 

Figure  3  is  an  elevation  of  a  double-conical  hel- 
ical spring  to  be  made  by  means  of  said  machine, 
this  elevation  being  also  on  a  larger  scale  than 
Figure  1. 

The  machine  according  to  Figure  1  has  a  base 
I  to  which  bearing-pedestals  2  and  3  are  secured. 
A  short  shaft  4  is  freely  rotatably  but  axially 
non-slidably  supported  by  the  pedestal  2.  The 
shaft  4  carries  a  belt  pulley  5.  At  the  end  of  the 
shaft  4  remote  from  said  pulley  the  shaft  by 
means  of  a  clamping  cone  6  engages  a  corre- 
sponding recess  of  a  head  7  of  a  core  spindle  8  the 
other  end  9  (Fig.  2)  of  which  is  provided  with 
internal  screw  thread  for  a  screw  10  having  a 
hexagon  1 1  provided  with  a  center  hole  1 2 
•  Fig.  2). 

A  center  13  supported  in  said  hole  is  adapted 
to  be  clamped  in  position  by  means  of  a  screw  14 
and  hand-wheel  (5,  said  screw  being  supported 
by  the  pedestal  3.  The  adjusted  position  of  the 
screw  and  center  may  be  fixed  by  means  of  a  non- 
illustrated  toggle-device  or  the  like  located  at  the 
rear  side  of  the  pedestal  3.  The  core-spindle  8 
may  thus  be  rotated  by  means  of  the  belt  pulley 
5.  The  spindle  8  carries  a  series  of  annular  discs 
1 5  adapted  to  be  clamped  together  between  a  col- 
lar IS  of  the  head  7  and  a  collar  17  of  the  hexa- 
gon 1 1 .  Together  they  constitute  a  core  body  or 
core  gauge  having  the  shape  appearing  from  Fig- 
ure 2. 

In  Figure  1  this  core  gauge  is  as  a  whole  de- 
noted by  18.   Above  this  gauge  a  pitch  control 
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means  is  located  constructed  as  a  counter  gauge 
1 9  rotatably  but  non-slidably  mounted  on  a  hori- 
zontal spindle  20  the  axis  of  which  is  parallel  to 
that  of  the  horizontal  core-spindle  8.    The  spin- 
dle 20  is  at  its  ends  provided  with  squares  2 1  each  5 
carried  by  a  screw  22  in  a  vertical  guiding  slot  23 
of  the  pedestals  2  and  3  respectively.   The  screws 
22  may  be  screwed  upwards  or  downwards  by 
means  of  hand-wheels  24  so  as  to  adjust  the 
counter  gauge  19  towards  the  core-gauge  18  or  10 
away  therefrom.    The  counter-gauge  19  corre- 
sponds in  shape  to  the  double-conical  core-gauge 
18  and  in  this  instance  is  diabolo-shaped.  With- 
in the  core-body  19  a  helically  wound  groove  25 
is  made  the  width  of  which  corresponds  to  the  15 
thickness  of  the  spring  wire  to  be  wound  and  the 
pitch  of  which  corresponds  to  that  with  which 
the  spring  wire  is  to  be  helically  wound  on  the 
core  gauge  1 8.   The  head  7  at  the  side  of  the  core 
gauge  is  provided  with  a  pair  of  axial  bores  26  20 
and  27  of  different  diameter  for  the  insertion  of 
a  spring  wire  end  of  corresponding  diameter  and 
bent  at  right  angles.   There  might  also  be  more 
than  two  bores. 
The  machine  operates  as  follows:  25 
A  straight  spring  wire  is  with  its  bent  end  in- 
serted e.  g.  in  the  bore  26  of  the  head  7.  The 
wire  will  then  be  located  between  the  core  gauge 
1 8  and  the  counter  gauge  1 8  which  in  its  vertical 
guides  23  has  been  somewhat  lifted.    Now,  the  30 
counter  gauge  1 9  is  lowered  until  the  spring  wire 
will  rest  in  the  first  winding  groove  of  said  gauge. 
This  gauge  is  then  left  in  this  final  position. 
Then  the  core  gauge  1 8  is  rotated  by  means  of  the 
belt  pulley  5  and  the  spring  wire  is  thereby  heli-  33 
cally  wound  on  the  core  gauge  between  the  two 
gauges.   The  groove  25  determines  the  pitch  of 


the  windings.  As  soon  as  the  spring  wire  has 
been  wound  on  the  core  gauge  1 8  for  a  sufficient 
length  the  drive  of  the  belt  pulley  5  is  stopped. 
The  counter  gauge  is  then  screwed  upwards  and 
the  helical  spring  will  be  somewhat  detensioned. 
however,  still  remaining  on  the  core  gauge  18. 
Now,  by  means  of  the  hand  wheel  15  the  center 
13  is  screwed  axially  to  the  right  in  Figure  1 
whereafter  the  core  gauge  and  the  head  7,  the 
hexagon  1 1  and  the  spring  are  removed  from  the 
machine.  Then  the  hexagon  1 1  is  screwed  off 
and  the  spindle  8  may  be  withdrawn  from  the 
spring.  The  pieces  or  annular  discs  15  will  now 
subsequently  fall  down  between  the  spring  wind- 
ings. Care  has  of  course  been  taken  to  use  discs 
1 5  of  corresponding  thickness,  that  is  to  say  hav- 
ing a  thickness  smaller  than  the  spacing  of  the 
helical  windings  of  the  springs  in  finished  condi- 
tion. A  finished  spring  is  denoted  by  28  in  Fig- 
ure 3. 

It  will  be  clear  that  by  the  use  of  annular  discs 
of  different  thickness  and  external  diameter  hel- 
ical springs  of  various  shapes  may  be  made  in 
the  machine.  Correspondingly  shaped  and 
grooved  counter-gauges  will  of  course  be  neces- 
sary, which  to  this  end  may  be  adapted  to  be  re- 
moved axially  from  the  shaft  or  may  be  made  in- 
terchangeable otherwise. 

Further  double-conical  springs  may  be  made 
in  the  machine,  which  in  longitudinal  section  are 
concave  or  convex;  also  springs  of  other  shape 
may  be  made  in  the  machine. 

In  order  to  remove  the  core  gauge  from  the 
machine,  the  pedestal  3  might  e.  g.  be  slidable 
over  the  base  I  in  the  longitudinal  direction  of 
the  spindle  8. 
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The  invention  relates  to  a  self-locking  nut, 
particularly  a  rivetting-on  nut,  which  is  rivetted 
on  to  one  of  the  parts  to  be  screwed  together, 
and  into  which  the  screw  bolt  is  screwed. 

The  object  of  the  invention  is  to  provide  a  self- 
locking  nut,  in  which  the  surface  protection  of 
the  threads  cannot  be  destroyed,  and  in  which 
the  locking  action  is  not  affected,  even  if  the 
screw  bolts  are  taken  out  ever  so  often.  Another 
object  of  the  invention  is  to  considerably  increase 
the  safety  of  the  locking  action  as  compared  with 
the  known  types  of  nuts  with  friction-locking. 

These  problems  are  solved  by  the  present  in- 
vention by  providing  in  the  body  of  the  nut  an 
opening  in  the  shape  of  an  annular  groove  with 
approximately  wave-shaped  locking  grooves  run- 
ning in  axial  direction,  and  an  S-  or  Z-shaped 
locking  spring  mounted  in  the  opening,  the  legs 
of  the  spring  engaging  the  locking  grooves  with 
projections  shaped  according  to  these  grooves, 
whereas  the  central  portion  of  the  spring  is 
adapted  to  enter  an  axial  slot  in  the  screw  bolt 
so  that  the  projections  of  the  legs  of  the  spring 
are  easily  drawn  over  the  locking  grooves  when 
the  screw  bolt  is  tightened,  but  have  to  overcome 
the  resistance  of  the  extending  action  of  the 
spring  when  the  screw  bolt  is  loosened. 

A  constructional  example  of  the  subject  of 
the  invention  is  illustrated  in  the  accompanying 
drawing,  in  which: 

Pig.  1  shows  a  part  of  a  screw  bolt  with  the 
thread; 

Fig.  2  shows  a  rivetting-on  nut  in  longitudi- 
nal section; 

Fig.  3  is  a  cross  section  on  the  line  a — b  of 
Fig.  2;  and 

Fig.  4  is  a  corresponding  section  through  an 
ordinary  hexagon  nut  3a. 

The  screw  bolt  I,  having  any  desired  type  of 
head,  is  provided  at  its  lower  end  with  an  axial 
slot  2.   The  rivetting-on  nut  3  has  an  opening 


4  behind  the  thread,  in  which  opening  axial  lock- 
ing grooves  5  are  arranged  in  a  circle.  A  locking 
spring  6,  which  is  S  -shaped  in  case  of  a  right- 
handed  thread  and  Z-shaped  in  case  of  a  left- 

.")  handed  thread,  is  brought  with  projections  8  at 
its  legs  7  to  engage  the  locking  grooves  5.  There- 
fore, the  legs  7  of  the  locking  spring  6  lie  in  the 
screwing  direction.  The  locking  spring  6  con- 
sists of  a  steel  or  brass  spring  wire  of  preferably 

10  round  cross  section  and  is  flexible  in  its  centre. 
The  locking  of  the  rivetting-on  nut  is  effected 
in  such  a  manner  that  the  locking  spring  6  is 
slightly  bent  outwards  in  its  central  portion  by 
the  advancing  screw  bolt  I  until  the  slot  2  of 

15  the  screw  bolt  I  catches  the  spring  6.  When  the 
turning  of  the  screw  bolt  I  is  continued,  the 
locking  spring  6  is  carried  along  and  is  moved 
with  its  projections  8  over  the  locking  grooves 
5.   The  length  of  the  thread  of  the  screw  bolt 

20  I  is  so  dimensioned  that  the  bolt  can  only  be 
screwed  into  the  nut  up  to  a  certain  depth  so 
as  not  to  destroy  the  locking  spring  6.  The  re- 
sistance is  smaller  when  the  bolt  I  is  screwed  in, 
because  the  projections  8  are  easily  drawn  over 

25  the  locking  grooves  5.  whereas,  on  loosening  the 
screw  bolt  I,  a  considerably  greater  resistance 
has  to  be  overcome,  because  the  projections  8 
now  have  to  be  pushed  out  of  the  locking  grooves 
5,  which  action  is  restrained  by  the  opposite  ex- 

30  tension  of  the  legs  7,  but  may  be  effected  with 
the  aid  of  an  ordinary  screw  spanner  or  screw 
driver.    Therefore,  the  screw  connection  cannot 
loosen  by  itself. 
It  is  within  the  scope  of  the  invention,  in  case 

3;5  of  nuts  made  of  light-weight  metal  or  other 
soft  materials,  to  provide  the  locking  grooves  in 
a  special  ring  of  harder  material  inserted  in  the 
nut,  in  order  to  obtain  better  wearing  properties 
of  the  locking  grooves. 
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Our  invention  relates  to  operating  mechanisms 
for  clutches  and  has  special  reference  to  double- 
acting  clutches  as  they  are  often  used  in  change 
speed  gears  of  motor  vehicles.  In  many  cases 
such  clutches  are  operated  by  means  of  fluid  pres- 
sure and  springs  are  provided  which  are  set  under 
tension,  such  tension  vanishing  only  after  the 
shifting  of  the  respective  clutch  member  was 
performed. 

Generally  such  operating  mechanisms  are  used 
in  change  speed  gears  of  big  motor  cars  having 
many  different  speeds  and  because  of  the  large 
dimensions  of  such  mechanisms  it  is  difficult  to 
have  sufficient  space  for  them  as  they  make  the 
entire  transmission  bulky  and  complicated. 

Our  invention  simplifies  these  conditions  as  it 
makes  possible  to  provide  the  springs  to  be  ten- 
sioned  without  affording  additional  space,  so  that 
even  greater  spring  forces  are  allowable,  if  de- 
sired, than  usual. 

According  to  our  invention,  the  spring  or 
springs  are  placed  inside  of  the  fluid  pressure  cyl- 
inder and  are  situated  between  the  member  (pis- 
ton) on  which  the  pressure  fluid  presses  and  the 
member  which  acts  on  the  shiftable  clutch  ele- 
ment. The  arrangement  is  so  that  on  the  first 
member  being  moved  by  fluid  pressure  the  sec- 
ond member  remains  at  rest — the  spring  being 
further  compressed — until  special  circumstances 
allow  for  the  second  member  to  move  also,  where- 
by the  tension  of  the  spring  is  reduced  again. 

It  is  advisable,  according  to  our  invention,  to 
provide  a  rod  connected  with  the  shiftable  clutch 
member  and  to  have  two  piston  halves  inside  of 
the  fluid  pressure  cylinder,  said  piston  halves  be- 
ing slidably  mounted  on  said  rod.  The  rod  has 
two  fixed  stops  against  which  the  spring  or  springs 
bears  or  bear,  preferably  by  means  of  rings. 

Our  invention  is  applicable  to  simple  or  to 
double  acting  claw  clutches  as  well  as  to  shift- 
able  gears.  It  is  also  of  advantage  with  claw  cou- 
plings having  synchronising  devices. 

Having  given  a  general  description  of  our  in- 
vention we  now  want  to  point  it  out  more  in  de- 
tail having  reference  to  the  drawings  which  rep- 
resent several  examples  embodying  our  inven- 
tion. 

Pigs.  1,  2  and  3  relate  to  one  example,  showing 
different  positions  of  the  members  and  elements. 
Fig.  4,  Fig.  5,  Fig.  6  and  Fig.  7  show  four  other 
examples.  Fig.  8  represents  a  preferred  construc- 
tion of  the  tightening  surfaces  between  the  spaces 
separated  by  the  piston,  on  enlarged  scale. 

In  all  of  the  Figs,  the  operating  mechanism  is 
shown  in  longitudinal  section. 
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In  the  gear  casing  I  shaft  2  is  situated  on  which 
gears  3  and  4  are  loosely  journaled.  Sleeve  5  is 
splined  to  shaft  2  and  adapted  to  be  shifted  lon- 
gitudinally thereon  so  that  claw  teeth  6  and  7, 
alternately,  may  get  Into  engagement  with  claws 
8  and  9,  respectively,  provided  on  the  side  faces 
of  gears  4  and  3,  respectively.  Double-armed 
lever  19/18  serves  for  shifting  sleeve  5.  The  lower 
end  of  this  lever  is  connected  to  rod  1 7  to  which 
the  two  halves  1 6  and  1 6'  of  a  piston  belong  which 
is  adapted  to  slide  inside  of  fluid  pressure  cylinder 
15.  Piston  rod  17  has  stops  25  and  26  adapted 
to  slide  tightly  inside  of  adequate  borings  in  pis- 
ton halves  16  and  16',  respectively.  There  are 
rings  27  and  28  slidable  on  rod  17  between  stops 
25  and  26,  against  which  the  ends  of  spring  30 
are  bearing.  Fluid  pressure  conduits  31  and  32 
are  adapted  to  allow  pressure  fluid  to  enter  cyl- 
inder 15  alternately  from  one  or  the  other  side, 
so  as  to  shift  piston  halves  16  and  16'  to  the  right 
or  to  the  left  and  back  again,  as  circumstances 
may  afford.  The  control  valve  for  the  pressure 
fluid  is  not  represented. 

In  the  positions  represented  in  Fig.  1  gear  3 
by  means  of  claw  coupling  7/9  is  connected  to 
shaft  2.  If  it  is  desired  to  disengage  this  con- 
nection and  to  cause  gear  4  to  be  connected  to 
shaft  2  instead  of  gear  3,  sleeve  5  must  be  shifted 
to  the  right  so  as  to  cause  engagement  of  claw 
coupling  6/8.  For  this  purpose  it  is  necessary  to 
cause  pressure  fluid  to  enter  cylinder  1 5  through 
conduit  32  and  to  allow  for  the  pressure  fluid  to 
the  left  of  piston  half  1 6  to  escape  through  con- 
duit 31.  Thus,  piston  half  16'  moves  to  the  left, 
presses  on  piston  half  (6,  and  both  halves  to- 
gether move  to  their  left  hand  end  position.  As 
during  this  time  the  side  faces  of  the  claws  of 
coupling  7/9  are  still  transmitting  a  turning 
moment  this  coupling  will  not  disengage  and 
sleeve  5  will  not  move,  so  that  lever  19/18  and 
rod  1 7  still  rest  in  the  position  represented  in  Fig. 
1  while  the  piston  halves  16  and  16'  have  already 
reached  the  position  shown  in  Fig.  2.  Conse- 
quently, spring  30  is  under  additional  tension,  as 
ring  27  bearing  against  stop  25  remains  at  rest 
whereas  ring  28  is  shifted  to  the  left  by  piston 
half  16'. 

As  soon  as  the  side  faces  of  the  claws  of  clutch 
7/9  are  released,  for  example  by  taking  the  gas 
off  the  engine  to  which  the  change  speed  gear — 
part  of  which  is  shown — belongs,  the  enlarged 
pressure  of  spring  30  will  cause  disengagement  of 
clutch  7/9  and  move  sleeve  5  to  the  right  until 
the  front  faces  of  the  claws  of  clutch  6/8  get  into 
touch.    This  position  is  shown  in  Fig.  2. 
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When  the  claw  teeth  have  come  to  a  mutual 
position  in  which  teeth  and  gaps  allow  for  en- 
gagement of  clutch  6/8  spring  30  will  cause  sleeve 
5  to  move  further  to  the  right  and  thus  cause 
engagement,  after  which  the  position  shown  in 
Fig.  3  is  reached. 

In  similar  manner  the  re-engagement  of 
coupling  7/9  is  attainable  by  allowing  pressure 
fluid  to  escape  through  conduit  32  while  pressure 
fluid  is  fed  through  conduit  31. 

In  the  example  represented  in  Pig.  4  conditions 
are  similar  to  the  first  example,  only  one  flat  pis- 
.  ton  40  is  made  use  of  instead  of  piston  halves  16 
and  16'.  This  makes  it  necessary  to  provide  two 
springs  41  and  42  which  are  situated  between 
piston  40  and  stops  43  and  44,  respectively. 

In  the  examples  described  above  the  springs  30, 
41  and  42  are  assumed  to  be  compression  springs, 
whereas  in  the  example  shown  in  Pig.  5  spring  50 
is  a  tension  spring.  The  middle  portion  51  of  rod 
17  is  made  with  a  larger  diameter,  and  the  rings 
on  the  rod  17  are  shaped  into  sleeves  52  and  53 
having  collars  55  and  56,  respectively,  bearing 
against  the  front  faces  of  piston  54. 

Pig.  6  is  still  another  example  in  which  piston 
60  has  a  cylindrical  projection  61  inside  of  which 
compression  springs  62  and  63  are  situated,  sep- 
arated by  double-acting  stop  64. 

In  the  example  represented  in  Fig.  7  a  dia- 


phragm 70  is  used  on  which  the  fluid  pressure  is 
brought  to  act.  The  casing  71  is  adequately 
shaped  and  the  diaphragm  in  its  centre  portion 
is  connected  to  a  cylindrical  member  72  surround- 

.-,  ing  the  spring  75  which  bears  against  rings  73 
and  74.  The  path  of  these  rings  sliding  on  the 
thinner  middle  portion  78  of  rod  17  is  limited  by 
stops  76  and  77  shaped  on  the  rod  at  the  spots 
where  the  diameter  changes  from  the  thinner 

:  i  middle  portion  to  the  thicker  main  portions. 

Fig.  8  represents  a  detail  on  an  enlarged  scale. 
The  upper  half  of  the  Fig.  gives  one  example  for 
the  shape  of  the  tightning  surfaces  and  the  lower 
half  is  a  different  example.   Both  relate  to  the 

15  construction  as  represented  in  Pigs.  1,  2  and  3. 
It  is  important  that  the  pressure  fluid  should 
not  leak  through  between  the  rod  (7  or  the  stop 
26  and  the  ring  28,  which  may  happen  when  the 
entire  device  is  made  small,  so  as  to  save  in  space, 

.,)  and  the  spring  30  is  weak.  It  then  becomes  pos- 
sible that  the  pressure  on  the  ring  28  causes  this 
ring  to  move  away  from  the  bottom  of  piston  16' 
which  should  be  avoided.  Therefore,  the  tight- 
ening surfaces  a/b  and  c/d,  respectively,  are  made 

2-  comparatively  narrow  so  that  the  specific  tight- 
ening pressure  is  very  high. 
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My  invention  relates  to  bandages  for  women 
mainly  consisting  of  cotton,  cellulose  of  similar 
materials  in  the  form  of  wadding  surrounding,  if 
desired,  by  a  thin  network  of  gauze  or  another 
tissue. 

The  known  bandages  of  this  kind  generally 
show  two  disadvantages.  In  the  first  line  they 
fit  very  inconveniently  owing  to  their  thickness. 
In  the  second  place  such  bandages  can  difficultly 
be  brought  in  the  form  of  a  small  packing  easily 
to  be  carried  along,  which  is  particularly  trouble- 
some in  a  journey.  Some  manufacturers  tried 
to  overcome  this  latter  objection  by  packing 
bandages  in  folded-up  state  into  small  packages, 
but  even  in  these  cases  remained  the  first  and 
principal  objection,  in  that  the  travelling-band- 
age drawn  out  of  said  small  packet  still  had  the 
same  thickness  as  a  bandage  packed  in  the  usual 
manner. 

According  to  this  invention  I  have  succeeded 
in  overcoming  these  and  other  objections  by 
making  the  bandage  up  of  a  number  of  layers, 
compressed  to  thin  dimensions,  of  cotton,  cellu- 
lose of  other  vegetable  fibres  in  the  form  of  wad- 
ding, as  they  are  known  for  instance  made  of 
cotton  for  use  as  melk-filters. 

From  prior  publications  relating  to  surgical 
appliances  compositions  of  a  number  of  layers 
appear  to  be  known  (see  e.  g.  British  Patent 
299,095  which  shows  cellulose  wadding  in  gauze), 
while  other  publications  disclose  to  compress 
vegetable  fibres  (see  e.  g.  German  Patent  52,236 
which  shows  compressed  wadding  in  gauze). 
Therefrom  does  not  result,  however,  the  combi- 
nation of  both  these  features  which  just  in  ap- 
plication to  a  bandage  for  women  produces  a 
particular  advantage. 

By  strongly  compressing  suitable  vegetable 
wadding  it  can  be  attained  that  the  bandages 
can  be  worn  with  less  inconveniency,  but  the  ad- 
sorptive  capacity  is  simultaneously  reduced 
thereby  and  the  thin  layer  obtained  is  too  hard 
and  thus  not  sufficiently  supple.  When  a  layer 
of  compressed  material  such  as  compressed  cellu- 
lose of  compressed  crepe  paper  was  provided  in 
a  bandage,  the  upper  layer  was  therefore  always 
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made  of  a  loose  material  having  a  great  adsorp- 
tive  power  (see  e.  g.  U.  S.  Letters  Patent  1,863,- 
333). 

These  disadvantages  can  be  overcome  accord- 
ing to  the  discovery  underlying  the  present  in- 
vention, that  the  vegetable  waddings  possess  such 
an  elasticity  that  the  absorptive  capacity  is  sub- 
stantially retained  if  they  are  compressed  not 
too  strongly,  while  by  joining  a  number  of  such 
layers,  a  combined  correspondingly  thin  layer 
can  be  obtained  which  moreover  is  much  suppler 
than  a  layer  of  the  same  mass  if  compressed  as 
a  whole  to  the  same  thickness.  Due  to  thus  in- 
creased suppleness  much  less  inconveniency  is 
experienced  in  using  such  a  bandage,  which  in 
addition  thereto  can  easily  be  folded  up  and 
packed  in  very  small  dimensions. 

Example:  Layers  of  cotton  wadding  with  a 
weight  of  30  to  50  grams  per  square  meter  are 
compressed  with  a  pressure  of  1  to  5  atmospheres 
to  layers  having  a  thickness  each  of  about  0.25 
mms.  By  joining  10  to  15  of  such  layers  in  su- 
perposition of  final  thickness  of  2.5  to  4  mms. 
can  be  obtained  which  in  comparison  with  the 
dimensions  of  thickness  hitherto  used  in  band- 
ages is  much  more  agreeable,  while  the  supple- 
ness is  considerably  greater  than  can  be  ob- 
tained by  compressing,  with  the  same  pressure, 
the  same  quantity  of  material  in  the  form  of  a 
single  layer. 

The  drawing  affixed  to  this  specification  and 
forming  part  thereof  illustrates  an  embodiment 
of  the  invention  diagrammatically  by  way  of  ex- 
ample. 

The  drawing  shows  partly  and  in  cross  section 
several  of  the  superposed  layers  a,  which  form 
the  main  part  of  a  bandages  for  women  accord- 
ing to  the  invention. 

I  do  not  wish  to  be  limited  to  the  specific  em- 
bodiments or  details  disclosed  in  this  specifica- 
tion merely  for  illustrating  the  invention,  since 
modifications  and  changes  obvious  to  persons 
skilled  in  the  art  fall  in  the  scope  of  the  inven- 
tion. 

FREDERLK  CARSTEN  van  den  BERGH. 
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This  invention  relates  to  preparations  for  de- 
stroying weeds,  and  more  particularly  to  a  weed- 
destroying  agent  for  use  in  cultures  and  fields. 

Various  compounds  on  the  basis  of  nitrophe- 
nols  have  already  been  suggested  for  combatting 
insects  and  the  like.  But  only  dinitrophenol  and 
its  homologues  have  found  application  in  prac- 
tice. These  compounds  serve  not  only  for  com- 
batting animal  pests  but  have  been  used  also 
for  destroying  or  checking  the  growth  of  ob- 
noxious plants  such  as  weeds. 

These  dinitro phenols  have  attained  an  especial- 
ly highly  regarded  position  as  insecticides.  But 
above  all  they  have  proved  to  be  excellent  agents 
for  destroying  weeds;  for  they  represent  highly 
active  poisons  for  the  plasma.  Said  effects  are 
not  to  be  attained  with  any  of  the  hitherto 
known  mono-nitro-compounds. 

Now,  according  to  this  invention  a  mononitro- 
phenol.the  2,6-dichloro-4-nitrophenol,  has  shown 
to  possess  weed-destroying  properties  which  in 
every  respect  reach  or  even  partly  surpass  those 
of  the  dinitrophenols.  It  shows  an  excellent 
weed-killing  effect  and  in  this  point  considerably 
surpasses  the  copper  salts,  which  have  been  most- 
ly used  for  this  purpose  till  now.  On  spraying 
a  0.2%  suspension  of  this  compound  against 
Sinapis  arvensis,  Raphanus  raphanistrum  or 
other  weeds  capable  of  being  readily  wetted,  al- 
ready after  one  to  two  hours  the  first  marks  of 
burning  can  be  observed  on  the  leaves  of  the 
weeds.  One  day  after  spraying  they  are  com- 
pletely withered  and  destroyed  while  the  cereal 
plants  do  not  show  any  damage.  When  apply- 
ing dinitro-o-cresol  for  the  same  purpose  in  or- 
der to  save  copper,  these  effects  take  place  under 
most  favorable  conditions  only  one  day  after 
spraying.  Besides,  this  compound  frequently 
does  not  accomplish  the  desired  effect  with  cer- 
tainty. Other  mono-nitro  compounds  used  in 
concentrations  mentioned  above  are  even  less 
effective  than  dinitro  cresol  and  do  not  show  at 
all  the  effects  of  2,6-dichloro-4-nitrophenol. 
This  is  true  also  with  the  isomeric  2,4-dichloro- 
6-nitrophenol.      Only  2-chloro-4-nitro-phenol 


stands  with  regard  to  its  herbicidal  activity  be- 
tween dinitro-o-cresol  and  2,6-dichloro-4-nitro- 
phenol,  but  especially  in  cool  weather  it  is  still 
considerably  surpassed  by  the  latter. 

Furthermore  it  was  found,  that  2,6-dichloro- 
4-nitrophenol  can  be  dissolved  without  any  loss 
of  activity  when  first  converting  it  into  the  urea 
double  compound.  In  order  to  secure  better  solu- 
bility, it  is  advisable  to  use  an  excess  of  urea.  A 

10  readily  soluble  and  fully  effective  preparation  is 
obtained  by  combining  1  part  of  2,6-dichloro-4- 
nitrophenol  with  2,5-4  parts  of  urea.  The  combi- 
nation may  be  carried  out  by  melting  or  still 
better  by  heating  in  the  presence  of  a  small 

15  amount  of  water.  The  most  favorable  method  of 
making  said  preparations  is  the  following: 

1  part  of  2,6-dichloro-4-nitrophenol,  3  parts 
of  urea  and  3  parts  of  water  are  heated  while 
stirring  until  solution  takes  place.    The  com- 

20  pound  crystallizing  on  cooling,  is  water  soluble 
in  concentrations  of  1-2%,  as  they  are  used  for 
spraying. 

Apart  from  the  fact  that  for  the  first  time  a 
mono-nitro  compound  was  obtained  which 
25  reaches  the  effectiveness  of  the  dinitrophenols, 
the  application  of  2,6-dichloro-4-nitrophenol 
and  its  salts  furthermore  has  the  following  ad- 
vantages: 

(1)  The  compound  itself,  its  salts  and  its  urea 
:: double  compound  are  not  explosive;  thus  there 

is  no  need  of  selling  them  on  the  market  in  the 
form  of  a  paste  which  still  might  explode  on 
becoming  dry. 

(2)  The  yellow  color  of  said  compounds  is  not 
:;•">  at  all  as  intensive  and  fast  as  that  of  the  dinitro 

compound  and  may  be  removed  much  more  read- 
ily from  clothes  and  skin  by  washing. 

Of  course,  it  is  possible  to  employ  the  com- 
pounds claimed  in  any  other  form  and  concen- 
40  tration  than  described  above.  Furthermore  wet- 
ting agents  and  other  customary  ingredients  may 
be  added  to  the  preparation. 
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The  invention  relates  to  a  device  for  keeping 
constant  a  predetermined  pressure  in  conduits  or 
reservoirs  ailed  with  liquids  or  gases. 

Very  frequently  the  demand  will  raise  to  main- 
tain liquid  or  gas  pressure  in  a  system  of  conduits 
or  the  like  at  a  predetermined  constant  amount. 
In  lubricating  internal  combustion  engines,  e.  g., 
which  is  generally  operated  by  means  of  an  oil 
pump  supplying  oil  under  considerable  pressure 
and  in  an  excessive  quantity  from  a  storage  res- 
ervoir of  the  engine  or  from  a  separated  tank  to 
the  single  oiling  points,  either  the  whole  quantity 
delivered  is  pressed  through  the  oiling  points  or, 
as  frequently  usual,  will  in  part  be  returned 
through  a  relief  valve  directly  to  the  reservoir. 
This  relief  valve  will  in  most  cases  be  designed 
as  a  spring-loaded  valve,  the  initial  spring  ten- 
sion of  which  may  be  adjusted  to  a  certain 
amount.  This  relief  valve  is  to  keep  up,  with  all 
the  working  conditions  of  the  engine,  a  predeter- 
mined oil  pressure,  respectively,  to  preserve  the 
system  of  conduits  from  excessive  pressures.  It 
is  generally  usual  to  apply,  particularly  in  lubri- 
cating systems  provided  with  oil  coolers,  relief 
valves  so  as  to  preserve  the  relatively  delicate  oil 
cooler  from  too  high  pressures  as  caused,  e.  g., 
with  the  engine  still  being  cold  by  the  viscous  oil, 
and  to  obtain  a  constant  oil  pressure  before  the 
cooler,  as  the  pressure  drop  on  the  side  of  the  oil 
is  essential  for  the  cooling  capacity  of  the  cooler. 

However,  the  springloaded  relief  valves  gener- 
ally applied  up  to  this  time  show  the  disadvan- 
tage that  oil  pressure  cannot  be  maintained  con- 
stant at  a  predetermined  adjusted  amount,  but 
that  the  pressure  effectively  resulting  in  the  sys- 
tem of  conduits  depends  upon  the  quantity  of 
discharge  overflowing  for  a  given  moment 
through  the  relief  valve.  Yet,  the  overflowing 
quantity  itself  very  often  changes  during  opera- 
tion and  is  dependent  on  the  existing  number  of 
revolutions  of  the  engine  and  the  viscosity  of  the 
lubricating  oil.  The  mentioned  disadvantageous 
dependence  of  the  pressure  on  the  overflowing 
quantity  results  from  the  characteristic  of  the 
spring  with  which  the  valve  is  loaded  and  the 
force  of  which  increases  when  being  compressed 
more  and  more. 

It  is  the  object  of  the  present  invention  to 
eliminate  those  shortcomings  subsistent  in  the 
known  relief  valves  and  to  realize  a  device  which 
though  allowing  a  simple  and  clear  structure 
guarantees  the  maintaining  of  a  predetermined 
adjusted  pressure  in  the  system  of  conduits. 

In  the  mechanism  according  to  the  invention 
there  is  provided  between  the  space  in  which 


10  l 


IS 


'JO 


30 


3.5 


40 


50 


pressure  is  to  be  kept  constant  and  the  return 
conduit  leading,  e.  g.,  to  the  storage  reservoir  a 
main  valve  preferably  designed  as  a  sliding  pis- 
ton and  on  both  sides  of  which  pressure  means 
is  admitted  and  the  surfaces  of  admittance  of 
which  are  of  different  sizes.  The  pressure  cham- 
ber arranged  on  the  side  of  the  larger  surface  of 
admittance  communicates  through  a  port  with 
the  proper  pressure  reservoir.  There  is  further 
provided,  according  to  the  invention,  a  particu- 
lar auxiliary  valve  which,  preferably,  is  likewise 
designed  as  a  sliding  piston  and  on  one  side  of 
which  liquid  or  gas  from  the  pressure  tank  is  ad- 
mitted whilst  the  other  side  of  which  is  exposed 
to  a  predetermined  adjustable  pressure,  e.  g.  to 
that  of  a  spring,  said  auxiliary  valve  controlling 
a  conduit  which  leads  from  the  pressure  chamber 
situated  on  the  side  of  the  larger  face  of  admit- 
tance of  the  main  valve  to  the  return  conduit. 

By  means  of  the  device  according  to  the  in- 
vention, as  tests  proved,  exact  maintenance  of  a 
predetermined  adjusted  pressure  in  the  conduit 
or  the  pressure  tank  is,  at  all  events,  obtained 
and  that  independently  on  the  quantity  which 
passes  at  a  given  moment  and  the  viscosity  of  the 
applied  liquid. 

In  the  annexed  drawing  examples  of  construc- 
tion of  the  device  have  been  represented  ac- 
cording to  the  invention. 

Fig.  1  shows  a  section  through  a  form  of  em- 
bodiment of  the  device  according  to  the  inven- 
tion. 

Figs.  2.  3.  4  and  5  show  a  further  form  of  em- 
bodiment of  the  device  according  to  the  inven- 
tion, Fig.  2  representing  in  a  fragmentary  sec- 
tion a  side  view  of  it,  and  Fig.  5  a  top  view  with 
its  closing  cap  being  removed. 

Figs.  3  and  4  represent  sections  according  to 
lines  A — B  respectively  C — D  of  Fig.  5. 

In  all  figures  corresponding  parts  designated 
by  the  same  reference  characters. 

In  the  following,  the  manner  of  action  of  a  de- 
vice according  to  the  invention  will,  by  means  of 
Fig.  1,  be  described.  The  space  in  which  pressure 
of  a  liquid  or  gas  is  to  be  kept  at  a  predetermined 
constant  amount  is  indicated  by  I  and  the  re- 
turn conduit  leading,  e.  g.,  to  a  storage  reservoir 
by  2.  In  the  casing  3  there  is  mounted,  capable 
of  longitudinal  motion,  a  piston  4  which  forms 
the  main  valve  and  comprises  an  annular  cone- 
shaped  faying  surface  5.  Casing  3  is  closed  pres- 
sure proof  by  a  cap  6.  The  pressure  chamber  7 
formed  hereby  above  piston  4  communicates 
through  a  port  8  in  the  casing  with  the  proper 
pressure  reservoir  I.    A  further  piston  9  which 
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forms  the  auxiliary  valve  is  mounted  longitudi- 
nally slidable  in  piston  4  and  is  pressed  down- 
wardly by  a  pressure  spring  I 0  the  initial  tension 
of  which  is  adjustable  by  screw  1 1 .  The  pressure 
of  liquid  or  gas  existing  in  space  I  propagates 
through  port  8  into  pressure  chamber  7:  Piston 
4,  therefor,  is  acted  upon  on  both  sides  by  the 
same  pressure;  the  surface  of  admittance  of  the 
piston  situated  on  the  side  of  the  pressure  cham- 
ber 7  being,  however,  larger  than  that  directed 
towards  the  pressure  reservoir  f,  the  piston  will 
be  depressed  and  seal  by  means  of  its  annular 
surface  5  with  a  corresponding  faying  surface 
on  the  casing.  Fluid  under  pressure  will  be  ad- 
mitted, likewise,  to  the  auxiliary  piston  9  from 
pressure  reservoir  I.  On  exceeding,  in  space  I, 
a  predetermined  amount  of  pressure  which  is  pro- 
portioned by  the  initial  tension  of  spring  10, 
auxiliary  piston  9  is  moved  upwardly  opening  a 
port  12  bored  in  piston  4,  which  port  leads  from 
pressure  chamber  7  to  return  conduit  2.  The 
cross-section  of  this  port  12  is  larger  propor- 
tioned than  that  of  port  8  whereof  pressure  drop 
results  in  pressure  chamber  7  compared  to  pres- 
sure in  space  I,  which  decrease  of  pressure  will 
have  the  result  of  the  main  piston  4  moving  up- 
wardly thus  causing  the  pressure  fluid  in  space 
I  to  discharge  into  the  return  conduit.  When 
pressure  has  dropped  in  space  I  the  auxiliary 
valve  closes  under  the  influence  of  the  pressure 
spring  10  port  12,  and  main  piston  4  will  move 


downwardly  again  and  close  the  pressure  reser- 
voir 1  off  the  return  conduit,  respectively  it  wiH 
leave  open  a  certain  slot,  so  as  to  establish  a 
state  of  equilibrium.  In  this  way  as  just  described 

')  a  predetermined  constant  pressure  is  maintained 
in  the  pressure  reservoir  I .  To  be  able  to  mount 
the  device  according  to  the  invention  also  in  a 
reverse  position  it  is  of  use  to  arrange  between 
piston  4  and  casing  cap  6  a  pressure  spring  the 

]0  effect  of  which  will  be  to  press,  in  a  state  of  no- 
pressure  of  the  apparatus,  piston  4  with  its  faying 
surface  5  on  the  corresponding  faying  surface 
of  the  valve  box,  thus  the  piston  not  tending  to 
move  by  its  won  weight  into  the  opposed  extreme 

IS  position.    The  pressure  spring  may  be  propor- 
tioned but  very  weak,  the  spring  therefor  being 
of  no  influence  on  the  operation  of  regulation 
of  the  device. 
The  example  of  construction,  shown  in  Pigs.  2, 

20  3,  4  and  5,  of  the  subject  of  the  invention  has  the 
same  spirit  of  invention  as  its  basis,  the  manner 
of  action  being  the  same,  too,  as  with  the  device 
according  to  Pig.  1.  Only  the  port  of  communi- 
cation provided  between  pressure  tank  I  and 

25  pressure  chamber  7  has  been  displaced  for  sim- 
plification into  piston  4,  and  the  complete  ap- 
paratus according  to  the  invention  is  constructed 
in  form  of  an  insertion  apparatus  easily  to  be 
mounted. 

30  RUDOLF  KLEEBERGER. 
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Hitherto,  syringes  for  medical  purposes,  for 
example  injecting  syringes  and  the  like,  have 
been  sterilized  by  taking  to  pieces  the  syringe, 
the  parts  of  which,  i.  e.  the  cylinder  with  the 
short  canula  on  the  one  hand  and  the  piston 
with  the  rearward  cylinder  lid  on  the  other  hand, 
being  separately  sterilized  in  steam.  This  man- 
ner of  sterilizing  has  the  disadvantage  that,  in 
spite  of  taking  to  pieces  the  syringe,  not  all  im- 
portant parts  of  the  syringe  are  reliably  steri- 
lized. In  addition,  when  reassemblying  the  steri- 
lized parts  of  the  syringe,  there  is  the  danger  of 
reinfecting  it. 

The  present  invention  is  based  upon  the  funda- 
mental idea  of  sterilizing  the  syringe  in  its  as- 
sembled state,  but  to  loosen  the  parts  of  the 
syringe  in  such  a  manner  that  the  steam  is  given 
free  access  to  all  parts  of  the  syringe  coming  into 
contact  with  the  liquid  to  be  injected.  For  this 
purpose,  the  invention  provides  at  the  front  end 
of  the  cylinder  for  fixing  the  short  canula  a  per- 
forated cap  nut,  which  is  screwed  on  to  the  glass 
cylinder  or  its  protective  tube,  and  which,  when 
being  loosened,  draws  the  short  canula  out  of  the 
glass  cylinder,  whereas  at  the  rear  end  of  the 
cylinder  there  is  provided  a  widened  and  like- 
wise perforated  extension  of  the  protective  tube 
or  of  the  glass  cylinder,  into  which  extension  the 
piston  of  the  syringe  may  be  drawn  completely. 

Two  constructional  examples  of  the  invention 
are  illustrated  in  the  accompanying  drawing,  in 
which : 

Fig.  1  is  a  view  of  an  injecting  syringe,  one  half 
of  which  is  shown  in  longitudinal  section; 

Fig.  2  is  the  same  injecting  syringe  with  the 
parts  of  the  syringe  loosened  when  being  steri- 
lized ; 

Fig.  3  is  a  sectional  view  of  the  rear  end  of  an 
injecting  syringe  in  a  somewhat  different  con- 
struction; and 

Fig.  4  is  a  section  on  the  line  IV — IV  of  Fig.  3. 

The  syringe  illustrated  in  Fig.  1  is  composed  of 
the  following  parts: 

A  glass  cylinder  I,  a  protective  tube  2  made  of 
metal  and  surrounding  said  cylinder,  a  piston  3 
with  a  piston  rod  4,  and  a  short  canula  5  which 
is  fixed  by  means  of  a  cap  nut  6  screwed  on  to 
the  tube  2. 

As  will  be  seen  from  Fig.  1,  the  liquid  to  be  in- 
jected, which  is  contained  in  the  cylinder  I,  may, 
owing  to  the  capillary  action,  also  get  between 
the  cylinder  I  and  the  short  canula  5.  Since  the 
short  canula  5  was  hitherto  rigidly  connected 
with  the  cylinder  I  while  being  sterilized,  there  55 
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was  the  great  danger  of  the  short  canula  not 
getting  sterilized  at  the  place  7. 

According  to  the  invention,  the  arrangement 
is  made  so  that,  when  loosening  the  cap  nut  6, 
the  short  canula  5  is  at  the  same  time  drawn  out 
of  the  glass  cylinder,  as  shown  in  Fig.  2.  This 
automatical  withdrawing  of  the  short  canula 
may  be  constructively  effected  in  various  man- 
ners. In  the  constructional  example  illustrated, 
an  adjustable  nut  8  is  provided  on  the  short 
canula,  against  which  nut  bears  the  cap  nut  6  as 
in  Fig.  2  and,  therefore,  draws  the  short  canula 
out  of  the  glass  cylinder  and  lifts  it  off  the  latter 
far  enough  to  let  the  sterilizing  steam  enter  the 
cylinder  I  through  openings  9  in  the  cap  nut  6 
in  the  direction  of  the  arrows.  Consequently, 
the  above  mentioned  place  7  of  the  short  canula 
is  also  sterilized  in  a  perfect  manner. 

In  the  advantageous  construction  illustrated, 
the  cap  nut  6  has  two  spaced  thread  pieces  10 
and  II,  between  which  the  perforations  9  are 
arranged.  This  construction  facilitates  a  rapid 
loosening  of  the  cap  nut  on  the  protective  tube  2. 
Besides,  the  thread  piece  II  is  so  arranged  that, 
after  loosening  the  thread  10,  the  short  canula  5 
may  be  securely  drawn  out  of  the  glass  tube,  as 
shown  in  Fig.  2.  If  desired,  there  may  be  pro- 
vided a  stop  or  the  like,  which  prevents  the  cap 
nut  from  being  completely  screwed  off.  It  is  im- 
portant that  this  cap  nut  is  merely  loosened,  but 
not  completely  screwed  off. 

In  order  to  be  able  to  perfectly  sterilize  the 
piston  3  of  the  syringe  together  with  the  syringe, 
the  invention  provides  at  the  rear  end  of  the  cyl- 
inder an  extension  13  of  the  protective  tube  with 
perforations  12,  into  which  extension  the  piston 
may  be  drawn  completely,  as  shown  in  Fig.  2. 
Consequently,  the  sterilizing  steam  can  flow  on 
all  sides  round  the  piston,  as  indicated  by  arrows. 

Furthermore,  there  is  provided  on  the  exten- 
sion 13  of  the  protective  tube  an  adjustable  stop 
for  the  piston,  which  stop  prevents  the  piston 
from  being  accidently  drawn  out  of  the  glass 
cylinder.  In  the  construction  shown  in  Figs.  1 
and  2,  this  stop  consists  of  a  threaded  tube  14 
serving  to  guide  the  piston  rod  4,  which  threaded 
tube  may  be  screwed  in  a  projection  15  of  the 
extension  13. 

In  the  construction  shown  in  Figs.  3  and  4,  the 
extension  1 3  of  the  protective  tube  2  is  a  part  of 
the  protective  tube  2,  both  together  forming  one 
single  piece.  At  the  place  16  there  is  a  bead 
serving  as  a  stop  for  the  glass  cylinder  I.  This 
bead  may  also  be  used  for  inserting  a  spring  17, 
which  is  fastened  to  the  tube  2  by  soldering  or 
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the  like,  and  whose  movable  portion  18  projects 
into  the  protective  tube  in  such  a  manner  that 
the  piston  rod  3  cannot  be  pushed  past.  When 
the  piston  in  the  glass  cylinder  I  is  to  be  drawn 
out  of  the  cylinder  into  the  position  shown  in 
Pig.  3,  it  is  necessary  to  first  press  the  arm  18 
of  the  spring  in  the  direction  of  the  arrow  out 
of  the  protective  tube.  This  is  also  necessary 
when  the  piston,  in  its  position  shown  in  Fig.  3, 
is  to  be  pushed  back  into  the  glass  cylinder.  In 
the  construction  according  to  Fig.  3,  a  lid  19  is 
screwed  on  to  the  extension  13,  which  lid  has  a 
guide  20  for  the  piston  rod  4. 

In  the  syringe  according  to  the  invention,  the 
scale  21  for  indicating  the  contents  is  arranged 
on  the  glass  cylinder  in  such  a  manner  that  it 
may  be  read  at  the  rear  end  of  the  piston.  This 
has  the  advantage  that  the  reading  is  more  ac- 
curate, and  in  addition,  it  makes  it  possible  to 
make  the  syringe  shorter. 


In  order  to  securely  prevent  a  reinfection  of 
the  sterilized  syringe  when  fixing  a  canula,  by 
touching  the  short  canula  at  22,  a  protective  cap 
23,  which  is  pervious  to  steam,  is  passed  over  the 
5  short  canula. 

The  syringe  described  above  is  preferably 
sterilized  in  vertical  position,  advantageously  in 
the  position  illustrated  in  Fig.  2.  During  this  op- 
eration, the  syringe  may  be  suspended  by  means 
10  of  a  fork  or  the  like,  supporting  the  syringe  un- 
der the  edge  24  of  the  cap  nut  6. 

The  invention  is  not  limited  to  the  above  de- 
scribed construction  of  a  syringe.  If  desired,  the 
syringe  may  be  made  without  a  protective  tube 
or  substantially  of  glass.  In  this  case,  the  ex- 
tension 13  shown  in  Fig.  3  and  the  glass  cylinder 
would  consist  of  one  piece  and  the  extension 
would  be  a  widened  portion  of  the  glass  cylinder. 
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The  present  invention  relates  to  bed  settees  or 
chairs  i.  e.  an  adjustable  chair,  settee  or  the  like 
piece  of  furniture,  which  by  adjustment,  partic- 
ularly by  extending  the  seat  portion,  may  be  con- 
verted into  a  bed,  lounge  or  the  like  structure. 

The  object  of  the  invention  is  to  provide  an 
improved  bed  settee  or  chair  of  the  kind  referred 
to,  which  in  either  condition  of  use  fully  answers 
the  purpose  thereof,  permits  of  a  prompt  and  easy 
conversion  from  one  condition  into  the  other, 
does  not  impose  any  limitation  on  the  design  of 
the  settee,  chair  or  the  like  as  such,  and  allows 
of  a  light  construction  of  the  entire  structure,  so 
that  it  is  specially  adapted  for  use  in  air  craf  fc. 

With  these  objects  in  view,  the  invention  con- 
sists in  a  bed  settee  or  chair  of  the  kind  referred 
to,  in  which  the  seat  is  constituted  by  a  unitaiy 
or  composite  web  of  flexible  material,  which  in 
its  entirety  is  of  greater  length  than  the  seat 
portion  proper  and  which,  with  its  longitudinal 
edges  being  guided  in  seat  frame  and  seat  exten- 
sion member,  is  adapted  to  be  pulled  through,  to 
thereby  convert  the  seat  portion  into  a  bearing 
surface  of  sufficient  length  to  enable  the  struc- 
ture to  be  comfortably  used  as  a  bed,  lounge 
or  the  like. 

According  to  a  further  characteristic  feature  of 
the  invention  the  guide  tracks  for  guiding  the 
lateral  edge  portions  of  the  flexible  web  may  be 
continued  in  the  back  frame  of  the  chair,  settee 
or  the  like  and,  if  desired,  may  be  turned  back 
about  the  upper  end  thereof,  thereby  to  enable 
the  portion  of  the  web,  serving  to  complete  the 
seat  portion  to  a  lying  surface,  when  converting 
the  settee,  chair  or  the  like  into  a  bed  structure, 
to  be  normally  accommodated  within  the  back 
frame  so  as  to  function  as  the  back  of  the  settee, 
chair  or  the  like,  whereby  special  means  for  pro- 
viding and  accommodating  such  complementary 
web  portion  may  be  omitted. 

According  to  an  embodiment  of  the  invention 
the  back  frame  may  be  hingedly  attached  to 
the  seat  frame  in  such  a  manner  that  it  may  be 
lowered  into  or  approximately  into  the  plane  of 
the  seat  frame — in  which  position  the  guide  tracks 
in  back  frame  and  seat  frame  are  in  line — so 
that  by  bodily  shifting  the  web  from  its  position 
in  which  it  is  turned  back  about  the  upper  end 
of  the  back  frame,  into  the  position  in  which 
its  front  portion  covers  the  extension  of  the  seat 
frame,  a  complete  lying  surface  of  sufficient 
length  can  be  obtained,  whilst  keeping  the  chair 
or  the  like  within  normal  dimensions.  For  sup- 
porting the  back  frame  in  this  lowered  position, 
according  to  the  invention,  one  or  more  pivotable 
stays  may  be  provided  which  are  normally  let  in 
in  the  side  members  of  the  back  frame  and  held 
in  this  position  by  locking  means. 

According  to  a  further  embodiment  of  the  in- 
vention the  seat  frame  extension  piece  is  consti- 
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tuted  by  members,  which  are  hingedly  connected 
to  each  other,  respectively  to  the  seat  frame  and 
in  the  normal  condition  of  the  structure  as  a 
chair  constitute  armrests,  of  which  the  horizon- 
tal portion  may  be  detachably  secured  to  the 
back  frame,  such  members  being  provided  with 
guide  tracks  for  the  flexible  web,  which  when  the 
arm  rests  are  bodily  swung  into  the  position  in 
which  they  constitute  an  extension  of  the  seat 
frame,  are  in  line  with  those  of  the  seat  frame. 
In  this  manner  it  is  again  obtained  that  the  parts 
necessary  for  completing  the  seat  to  a  lying  sur- 
face, constitute  normal  parts  of  the  settee  or  chair 
and  therefore  do  not  impair  the  outward  appear- 
ance or  character  of  the  chair  as  such,  and  do 
not  involve  an  increase  of  the  weight  of  the  set- 
tee, chair  or  the  like. 

Further  characteristic  features  of  the  invention 
will  become  apparent  from  the  following  de- 
scription, in  which  a  few  embodiments  of  the 
improved  bed  settee  or  chair  are  described,  refer- 
ence being  had  to  the  accompanying  drawings. 

Fig.  1  is  a  longitudinal  sectional  view  of  an 
improved  bed  settee  or  chair  according  to  the 
invention,  executed  in  wood  and  shown  in  the 
condition  for  use  as  a  chair. 

Fig.  2  is  a  front  elevational  view  thereof. 

Fig.  3  shows  the  structure  in  its  extended  po- 
sition for  use  as  a  bed  or  lounge. 

Figs.  4  to  9  inclusive  show  various  construc- 
tional details  on  an  enlarged  scale,  Fig.  6  rep- 
resenting a  cross  section  along  the  line  VI — VI 
in  Fig.  1,  and  Fig.  8  a  modification  of  the  em- 
bodiment shown  in  Fig.  6. 

Fig.  10  is  a  perspective  rear  elevational  view 
of  the  structure  and  shows  the  provision  of  a 
winding  device  for  facilitating  the  pulling  through 
of  the  flexible  web  when  converting  the  structure 
from  one  condition  of  use  into  the  other. 

Figs.  11  and  12  show  details  of  this  device. 

Figs.  13  and  14  show  a  longitudinal  sectional 
view  and  a  front  elevational  view  respectively  of 
an  alternative  embodiment  of  a  bed  settee  or 
chair  according  to  the  invention. 

Fig.  15  shows  this  structure  in  the  condition 
for  use  as  a  bed  or  lounge. 

Fig.  16  shows  a  cross  sectional  view  on  the  line 
XVI— XVI  in  Fig.  13. 

Fig.  17  shows  a  modified  form  of  the  profile 
of  the  guide  tracks. 

The  frame  of  the  bed  settee  or  chair  shown 
in  Figures  1  to  3  and  10,  consists  of  a  seat  frame 
I  supported  by  legs,  a  back  frame  2  hingedly  at- 
tached to  said  seat  frame  and  two  armrests  each 
comprising  a  substantially  horizontal  portion  3 
and  an  upright  portion  4  hingedly  connected 
thereto,  such  upright  portion  at  its  other  end 
being  pivotably  attached  to  the  front  of  the  seat 
frame.  The  substantially  horizontal  portion  3 
of  each  armrest  is  provided  with  a  prolongation 
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5  adapted  to  be  secured  to  the  corresponding  side 
member  of  the  back  frame  by  means  of  a  readily 
detachable  connection,  which  in  the  present  case 
consists  of  a  metal  strip  6  (Figs.  6  and  7)  cover- 
ing a  longitudinal  slot  in  the  under  face  of  said  5 
prolongation  and  having  two  or  more  keyhole- 
shaped  apertures  7  for  accommodating  knobs  8 
on  the  back  frame  side  member  as  is  known  per 
se,  for  instance  for  interconnecting  the  members 
of  wooden  bed  frames.  ]  l  i 

The  seat,  respectively  the  lying  surface  of  the 
structure  is  formed  by  a  flexible  web  9  of  suitable 
material,  such  as  canvas  or  the  like  fabric,  to  the 
longitudinal  edges  whereof,  through  the  medium 
of  small  springs  10  (Pig.  6)  or  rubber  strips  30  15 
(Figs.  8,  9)  and  shackles  1 1  (Fig.  6)  pairs  of  roll- 
ers 1 2  are  secured.  For  supporting  and  movably 
guiding  such  web  by  means  of  said  rollers,  the 
frame  of  the  structure  is  provided  with  guide 
tracks,  which  in  the  present  case  are  formed  by  20 
a  longitudinal  slot  13  formed  in  the  frame  mem- 
bers and  metal  strips  14  overlapping  such  slot 
from  both  sides,  such  metal  strips  being  secured 
to  said  frame  members,  as  shown  in  detail  in 
Figs.  6,  8  and  9.  23 

Similar  guide  tracks  are  formed  in  the  inner 
face  of  both  side  members  of  the  seat  frame  I 
and  of  the  back  frame  2,  in  which  latter  case 
there  are  provided  in  each  side  member,  one  be- 
hind the  other,  two  guide  tracks  interconnected  30 
at  the  enlarged  upper  end  of  the  side  members 
by  a  loop-shaped  portion,  and  also  in  the  inner 
face  of  the  horizontal  and  upright  members  of 
each  armrest,  the  pivots  between  said  various 
frame  members  being  so  formed  (vide  Figs.  4  and  3.-, 
5)  that  the  respective  guide  tracks  can  be 
brought  in  line.  In  order  to  ensure  exact  align- 
ment of  the  guide  tracks  in  extended  condition, 
each  joint  is  provided  with  a  spring  urged  ball 
locking  device  42  (Figs.  4  and  5).  40 

In  the  upper  end  of  the  back  frame  2  the  two 
side  members  of  said  frame  are  interconnected 
by  a  rod  37,  carrying  a  freely  rotatable  padded 
roller  33  serving  to  ensure  free  and  easy  move- 
ment of  the  web  when  being  pulled  through  be-  45 
tween  said  guide  tracks. 

The  front  edge  of  the  flexible  web  9  is  attached 
to  a  rod  (5  provided  at  its  ends  with  T-shaped 
trunnions  16  adapted  to  engage  clamps  17  (Fig. 

9)  for  detachably  connecting  the  flexible  web  to 
the  front  of  the  seat  frame.  Similar  clamps  18 
are  provided  on  the  inner  face  of  the  horizontal 
armrest  members,  where  same  adjoin  the  back 
frame  side  member. 

The  rear  edge  of  the  web  is  attached  to  a  rod  g«j 
19  (Figs.  10-12)  having  cords  31  secured  to  its 
opposite  ends,  such  cords  being  wound  on  a  spin- 
dle 33  mounted  for  rotation  in  ears  32  secured  to 
the  side  members  of  the  frame  2,  by  means  of  a 
crank  38  adapted  to  be  swung  in  inoperative  po-  aq 
sition  and  to  be  fixed  for  locking  the  spindle 
against  rotation  by  means  of  a  plate  35  having 
holes  formed  therein  and  a  pin  34  passing 
through  said  crank  and  entering  one  of  said  holes, 
all  in  such  a  manner  that  the  pulling  back  of  the  65 
flexible  web  when  converting  the  structure  from 
the  condition  for  use  as  a  bed  into  the  condition 
for  use  as  a  chair,  may  be  readily  and  uniformly 
effected  from  one  side  of  the  chair. 

In  the  rear  face  of  each  side  member  of  the  70 
back  frame  a  pivotable  stay  22  is  let  in  (Figs.  6  and 

10)  ,  such  stays  being  held  by  a  clamp  or  other 


means  in  the  position  shown  in  Fig.  1  and  being 
adapted  to  support  the  back  frame  when  lowered 
into  the  position  shown  in  Fig.  3.  A  similar  stay 
23  for  supporting  the  joint  in  the  extended  posi- 
tion of  the  structure  is  let  in  in  the  upper  face  of 
each  horizontal  armrest  member  3  (Figs.  1  and 
10). 

For  converting  the  chair  into  a  bed  structure, 
the  arm  rests  after  disconnecting  same  from  the 
back  frame,  are  swung  forwards  and  downwards 
so  that  the  members  of  the  armrests  are  brought 
in  line  with  one  another  and  with  the  side  mem- 
bers of  the  seat  frame  'Fig.  3)  the  prolongations 
5  and  stays  23  of  the  armrests  coming  to  rest  on 
the  floor  (Fig.  3).  At  the  same  time  the  back 
frame  2  is  lowered  and  set  upon  the  stays  22,  the 
front  guide  tracks  13,  14  for  the  side  members  of 
the  back  frame  in  this  position  being  in  line  with 
the  guide  tracks  13,  14  of  the  seat  frame  (Fig.  3). 

Thereupon  the  rod  15  is  removed  from  the 
clamps  17,  so  that  the  web  9  after  the  crank  38 
has  been  released  and  brought  into  operative  po- 
sition and  whilst  unwinding  the  cords  3 1  from  the 
spindle  33,  is  pulled  through  the  guide  tracks  un- 
til the  rod  1 5  can  be  positioned  into  the  clamps  18 
of  the  armrests,  whereupon  the  crank  36  is  again 
swung  back  in  inoperative  position  and  locked. 
The  entire  structure  then  constitutes  a  bed  frame 
with  a  resiliently  suspended  lying  surface  which, 
if  desired,  may  be  covered  with  a  mattress  and 
bedding. 

In  Figs.  13-17  inclusive,  an  alternative  embodi- 
ment of  the  improved  bed  settee  or  chair  accord- 
ing to  the  invention  is  shown.  This  embodiment 
differs  from  that  above-described  only  in  so  far 
that  the  frame  of  the  structure  is  entirely  con- 
structed from  tubes  24  forming  the  guide  track 
garniture.  The  back  frame  is  formed  in  one 
piece  with  the  seat  frame  and  therefore  cannot 
be  lowered.  The  tubes  24  are  provided  with  a 
longitudinal  slot  25  for  accommodating  the 
shackles  1 1  of  the  guide  track  garniture,  the  roll- 
ers of  which  run  inside  the  tubes  'Fig.  16).  The 
construction  of  the  armrests  and  their  detach- 
able connection  to  the  back  frame  are  identical 
with  that  of  the  first  described  embodiment. 

The  conversion  of  the  chair  into  a  bed  or  lounge 
is  effected  in  similar  manner,  however,  with  this 
difference  that  a  rod  39  attached  to  the  rear  edge 
of  the  web  and  normally  held  in  place  by  hooks 
40,  after  the  web  has  been  pulled  through,  is 
shifted  to  hooks  4 1  arranged  at  a  lower  level,  so 
that  the  end  portion  of  the  web  extends  between 
the  side  members  of  the  back  frame  as  clearly 
shown  in  Fig.  15.  It  will  be  understood  that  a 
winding  spindle  and  crank  could  also  be  provided 
in  this  case. 

Instead  of  tubes,  a  double  T  or  other  suitable 
profile  may  also  be  used  (Fig.  17).  In  that  case 
the  entire  structure  may  be  formed  of  profile  rods 
of  this  type  or  such  rods  may  be  secured  to  the 
inner  face  of  the  side  members  of  a  wooden 
frame. 

If  desired,  the  frame  of  the  structure  may  be 
covered  with  fabric  or  wood  to  thereby  form  an 
enclosed  space,  adapted  for  storing  cushions,  bed- 
clothes and  the  like.  In  the  embodiment  shown 
in  Figs.  13  and  16  or  17,  the  slot  25  is  then  con- 
tinued into  the  hind  legs  and  the  web  is  extended 
so  that  by  pulling  the  web  through  to  the  front, 
the  said  space  is  opened  up  at  the  back. 

ANTOON  MATTHEUS  de  NACHTEGAAL. 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


A.  M.  DE  NACHTEGAAL 

BED  SETTEES  OR  CHAIRS 
Filed  Aug.  20,  1941 


Serial  No. 
407,661 

6  Sheets-Sheet  1 


Clttonicu 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


A.  M.  DE  NACHTEGAAL 

BED  SETTEES  OR  CHAIRS 
Filed  Aug.  20.  1941 


Serial  No. 
407,661 

6  Sheets-Sheet  2 


-\4  N  '  ':- 


1-tr 


I  II  Ij 


1  \\m 
'in 


III!.1 


MS 
— i 


'3K 


^10 


»9 


3mx'iitor 


Clttovucu 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


A.  M.  DE  NACHTEGAAL 

BED  SETTEES  OR  CHAIRS 
Filed  Aug.  20.  1941 


Serial  No. 
407,661 

6  Sheets-Sheet  4 


F/G.3 


flttorueij 


PUBLISHED 

MAY  11,  1943. 
BY  A.  P.  C. 


A.  M.  DE  NACHTEGAAL 

BED  SETTEES  OR  CHAIRS 
Filed  Aug.  20,  1941 


Serial  No. 
407,661 

6  Sheets-Sheet  5 


£  ,  3nDcntor 

attorney 


PUBLISHED  A.  M.  DE  NACHTEGAAL  Serial  No. 

MAY  11,   1943.  BED  SETTEES  OR  CHAIRS  407,661 

BY  A.  P.  C.  Filed  Aug.  20.  1941  6  Sheets-Sheet  6 


Attorney 


Published  May  11,  1943 


Serial  No.  407,663 


ALIEN   PROPERTY  CUSTODIAN 


BUILDINGS 

Paul  C.  Chelazzi,  Shanghai,  China;  vested  in  the 
Alien  Property  Custodian 

Application  filed  August  20,  1941 


The  present  invention  relates  to  buildings  and 
more  particularly  pertains  to  structural  features 
of  buildings  wherein  relatively  large  unobstructed 
spaces  are  provided.  The  invention  more  specif- 
ically concerns  the  architectural  features  of 
buildings  adapted  to  provide  suitable  hangars  for 
aeroplanes. 

An  object  of  the  invention  resides  in  providing 
a  building  wherein  a  plurality  of  arched  beams 
extend  upwardly  and  outwardly  from  a  common 
support  with  the  outer  ends  of  the  arched  beams 
maintained  above  the  ground  or  floor  of  the 
building  by  suitable  tension  means  so  as  to  pro- 
vide relatively  large  unobstructed  spaces  under 
the  arched  beams. 

Another  object  of  the  invention  includes  the 
provision  of  a  plurality  of  radially  arranged 
arched  beams  in  a  building  extending  upwardly 
and  outwardly  from  a  supporting  member  in- 
cluding circumferentially  extending  tension 
means  connecting  the  arched  beams  so  as  to 
support  the  outer  ends  of  the  beams  above  the 
floor  of  the  building. 

A  still  further  object  of  the  invention  resides 
in  providing  an  aeroplane  hangar  wherein  arched 
beams  extend  radially  from  supporting  means 
with  the  outer  ends  thereof  positioned  above  the 
floor  of  the  building  to  provide  relatively  large 
unobstructed  spaces  thereunder  including  cir- 
cumferentially extending  tension  means  connect- 
ing the  arched  beams  and  maintaining  the  outer 
ends  of  the  arched  beams  above  the  floor  of  the 
building  with  the  tension  means  supporting  the 
roof. 

A  further  object  of  the  invention  resides  in 
providing  a  plurality  of  arched  beams  having  cir- 
cumferentially extending  tension  means  for 
maintaining  the  outer  ends  of  the  beams  in  posi- 
tion above  the  floor  of  the  building  wherein  the 
outer  thrust  of  the  arched  beams  is  substantially 
neutralized  by  the  tension  means. 

Another  object  of  the  invention  resides  in  pro- 
viding a  building  wherein  the  structural  elements 
may  be  prefabricated  and  readily  erected  at  the 
building  site  and  dismantled  for  transportation 
to  a  new  location  for  the  building. 

Other  and  further  objects  and  features  of  the 
invention  will  be  apparent  from  a  consideration 
of  the  accompanying  drawings  and  the  following 
description  wherein  several  exemplary  embodi- 
ments of  the  invention  are  disclosed. 

In  the  drawings: 

Fig.  1  is  a  plan  view  of  one  type  of  building 
embodying  the  invention  with  part  of  the  roof 


removed  so  as  to  illustrate  the  structural  features 
of  the  building. 

Fig.  2  is  a  sectional  view  of  the  building  taken 
on  the  line  II — II  of  Fig.  1. 

5  Fig.  3  is  a  plan  view  of  a  modified  building  em- 
bodying the  features  of  the  invention  with  the 
roof  removed. 

Fig.  4  is  a  plan  view  of  the  supporting  means 
for  the  arched  beams. 

10  Fig.  5  is  a  partial  perspective  view  of  one  of 
the  arched  beams  illustrating  the  manner  in 
which  the  forces  generated  by  the  structural  ele- 
ments are  substantially  neutralized. 

In  carrying  out  the  invention  a  plurality  of 

l  ")  arched  beams  10  are  arranged  to  extend  upwardly 
and  outwardly  from  a  common  base  member  or 
supporting  means  II.  The  inner  ends  12  of  the 
arched  beams  10  may  rest  on  the  supporting 
means  1 1  or  the  inner  ends  of  the  arched  beams 

20  may  be  pivotally  connected  to  the  supporting 
base  as  illustrated  at  1 3  in  Fig.  4. 

The  arched  beams  10  extend  in  radial 
directions  from  the  supporting  means  1 1  as 
shown  in  Fig.  1.   Any  number  of  arched  beams 

25  may  be  provided  in  the  building  for  any  plan 
shape  but  it  is  preferable  to  provide  a  regular 
polygonal-shaped  building  by  means  of  the  radial 
arrangement  of  the  arched  beams  10.  In  Fig.  1 
for  example  six  radially  arranged  arched  beams 

30  10  are  provided  which  extend  upwardly  and  out- 
wardly from  the  supporting  means  1 1 .  The  outer 
ends  14  of  the  arched  beams  10  are  maintained 
above  the  ground  or  floor  by  circumferentially 
extending  tension  means.   The  tension  means 

35  may  consist  of  cables,  chains  or  ropes  15  having 
a  general  ring-shape  and  suitably  connected  to 
the  various  arched  beams  10.  The  tension 
means,  however,  may  be  formed  of  individual 
cables  as  shown  in  Fig.  3.    The  tension  means  15 

40  thus  supports  the  outer  ends  of  the  arched  beams 
1 0  so  as  to  provide  a  relatively  large  unobstructed 
space  under  the  beams. 

The  roof  of  the  building  is  adapted  to  be  sup- 
ported on  the  arched  beams  1 0  and  on  the  tension 

45  means  15  circumferentially  intermediate  the 
arched  beams.  The  roofing  of  the  building  is  in- 
dicated at  16  and  may  be  formed  of  any  suitable 
roofing  material.  Thus  the  roof  load  is  dis- 
charged on  the  tension  means  or  cables  1 5  which 

50  perform  the  duty  of  purlins  betwen  the  arched 
beams.  The  weight  of  the  roof  thus  generates 
a  pull  at  the  points  17  where  the  cables  15  are 
attached  to  the  arched  beams  10.  The  forces 
generated  by  a  particular  cable  or  cables  are  il- 

55  lustrated  in  Fig.  5  by  the  arrows  18.  These 
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forces  provide  a  resultant  force  as  represented 
by  the  arrow  19  which  is  substantially  in  align- 
ment with  an  arched  beam  10.  Thus  the  result- 
ant forces  1 9  substantially  neutralize  the  outward 
thrust  of  the  arched  beams  1 0. 

The  outer  perimeter  of  the  building  formed  of 
the  arched  beams  and  tension  means  as  herein- 
above described  may  be  suitably  anchored  so  as 
to  prevent  tilting  of  the  assembly  by  means  of 
removable  straps  21.  These  straps  may  be  con- 
nected to  suitable  anchoring  means  22  located 
preferably  below  the  surface  of  the  floor  23.  The 
removable  straps  21  may  be  positioned  at  any 
point  along  the  arched  beams  10.  For  this  pur- 
pose the  beams  10  are  provided  with  openings  24 
for  receiving  the  upper  ends  of  the  straps  21. 
Thus  the  straps  may  be  arranged  in  positions  in- 
dicated in  dotted  lines  in  Pig.  2.  The  straps  18 
may  be  even  removed  from  some  of  the  arched 
beams  10  so  as  to  alter  the  dimensions  of  the  un- 
obstructed spaces  under  the  roof  and  beams  of 
the  building. 

The  architectural  features  of  the  building  as 
provided  by  the  arched  beams  1 0  and  the  tension 
means  15  form  a  building  which  is  particularly 
suitable  for  use  as  an  aeroplane  hangar.  For 
example  aeroplanes  may  be  stored  in  the  building 


in  a  manner  as  indicated  in  Fig.  1.  The  down- 
wardly sloping  inner  ends  of  the  arched  beams  II 
permit  the  tail  assembly  of  the  aeroplanes  to  be 
housed  thereunder  with  a  minimum  loss  of  utiliz- 
,3  able  space  in  the  building. 

In  carrying  out  the  invention  any  number  of 
radially  arranged  arched  beams  10  may  be  in- 
cluded in  the  building.  Thus  for  example  five 
radially  arranged  arched  beams  may  be  provided 

]  u  as  shown  in  Fig.  3.  The  five  radially  arched  beams 
will  thus  provide  a  pentagonal-shaped  building 
when  the  roof  is  supported  on  the  tension  means 
1 5  which  connect  the  arched  beams.  In  Fig.  3  the 
arched  beams  1 0  extend  upwardly  and  outwardly 

15  from  a  common  supporting  base  1 1  in  a  manner 
similar  to  that  shown  in  Figs.  1  and  2.  The  cables 
or  tension  means  15  extending  circumferentially 
of  the  building  may  be  connected  to  the  arched 
beams  1 0  at  the  points  1 7  in  any  suitable  manner. 

20  Thus  for  example  the  ends  of  the  cables  may  be 
tied  to  each  beam  as  shown  in  Fig.  3. 

While  the  invention  has  been  described  with 
reference  to  specific  structural  features  the  in- 
vention is  susceptible  to  various  modifications 
and  various  types  of  materials  may  be  employed 
J  in  the  roof,  arched  beams  and  tension  means. 

PAUL  C.  CHELAZZI. 
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This  invention  is  directed  to  a  lock-washer. 
More  particularly  the  invention  is  directed  to  a 
lock-washer  which  is  capable  of  being  repeatedly 
used  without  injury. 

In  place  of  cotter  pins,  lock-washers  formed  5 
as  hooked  spring  rings  are  frequently  used  inas- 
much as  they  can  be  sprung  into  place  and  used 
repeatedly  without  the  permanent  deforming 
such  as  takes  place  in  an  ordinary  cotter  pin. 
The  conventional  spring  ring  is  of  circular  cross-  10 
section,  and  circular  in  plan  with  one  end  bent 
radially  inwardly  or  outwardly  and  lying  on  the 
plane  of  the  circle.   The  circular  portion  of  the 
ring  is  seated  in  an  annular  groove  in  a  nut,  and 
the  free  radially  extending  end  passes  through  15 
an  opening  in  the  nut  into  a  hole  in  the  bolt. 
Such  a  spring  lock-washer  can  be  used  repeat- 
edly without  damaging  distortion.    However,  it 
has  been  discovered  that  while  a  lock-washer  of 
this  kind  is  satisfactory  for  connecting  parts  20 
which  are  not  subjected  to  movement  or  vibra- 
tion, such  a  spring  lock-washer  is  not  satisfac- 
tory for  moving  or  vibrating  parts  as  there  is 
always  the  danger  the  washer  may  spring  out  of 
the  groove  in  the  nut  since  because  of  its  small  25 
cross-section  it  has  but  small  holding  force.  Fur- 
thermore when  the  spring  lock-washer  is  used  in 
a  connection  which  is  subjected  to  torsion  stress, 
the  free  end  of  the  locking' ring  which  projects 
through  the  nut  into  the  bolt  is  likely  to  shear  30 
off  because  of  its  small  cross-section.   In  addi- 
tion there  is  always  the  chance  that  this  free 
end  will  pull  out  of  the  bolt  if  the  ring  has  a  close 
good  frictional  fit  in  the  groove  in  the  nut. 

It  is  the  object  of  the  instant  invention  to  pro-  35 
duce  a  lock-washer  of  novel  shape  which  can  be 
repeatedly  used  without  harmful  distortion. 

Another  object  of  the  invention  is  to  produce 
a  lock-washer  which  will  not  spring  out  of  place 
when  the  parts  are  subject  to  vibration,  and  40 
which  has  a  higher  resistance  to  shearing  stress 
than  the  previously  known  lock-washers. 

Generally  these  objects  of  the  invention  are 
obtained  by  forming  a  flat  circular  split  spring 
ring  which  has  a  radially  extending  flattened  45 
portion  engageable  with  recesses  in  both  the  bolt 
and  the  nut,  and  other  radially  extending  pro- 
jections adjacent  the  split  in  the  ring  for  the 
purpose  of  opening  the  ring  so  that  it  can  be 
placed  in  a  groove  in  the  nut.  As  the  radially  50 
extending  projection  for  fitting  into  aligned 
grooves  in  the  nut  and  bolt  has  its  greatest  di- 
mension in  the  direction  of  the  applied  torsional 
stress,  it  is  much  stronger  than  the  previously 
known  lock-washers  of  circular  cross-section.  55 


If  desired  this  radially  extending  portion  can  be 
made  thicker  than  the  remainder  of  the  ring  to 
increase  its  resistance  to  shear.  Furthermore, 
because  of  the  flattened  spring  construction,  the 
ring  is  resistant  to  radial  distortion  and  there  is 
little  likelihood  of  the  ring  being  displaced  by  vi- 
brations. 

The  means  by  which  these  objects  of  the  in- 
vention are  obtained  are  more  fully  described 
with  reference  to  the  attached  drawings  in 
which: 

Fig.  1  is  a  plan  view  of  one  form  of  the  novel 
lock-washer  applied  to  a  bolt  and  nut; 

Fig.  2  is  a  cross-sectional  view  on  the  line  2 — 2 
of  Fig.  1; 

Fig.  3  is  a  plan  view  similar  to  Fig.  1  showing 
a  modified  form  of  the  washer; 

Fig.  4  is  a  cross-sectional  view  of  the  line  4 — 4, 
Fig.  3;  and 

Fig.  5  is  a  plan  view  of  still  another  form  of 
the  lock-washer. 

In  Figs.  1  and  2,  the  bolt  4  having  longitudi- 
nally extending  slots  6  which  are  radially  di- 
rected in  the  cross-section  of  the  bolt,  has  a 
castle  nut  8  screwed  thereon.  At  the  juncture 
of  the  castellations  I  Oa  with  the  body  of  the  nut, 
an  annular  groove  1 2  is  formed. 

As  shown,  the  novel  lock-washer  1 4  is  seated  in 
groove  12.  This  lock-washer  comprises  a  flat 
circular  piece  of  spring  metal  radially  split  to 
form  two  substantially  radially  extending  free 
ends  1 6  and  1 8  projecting  outwardly  of  the  circle 
and  having  perforations  20  and  22  therein.  Dia- 
metrically opposite  the  split  is  a  radially  inward 
extending  tongue  24. 

In  applying  the  lock-washer  to  the  nut  and 
bolt,  the  nut  is  turned  down  on  the  bolt  until  one 
of  the  grooves  1 0  in  the  nut  becomes  aligned  with 
a  groove  6  in  the  bolt.  The  lock-washer  is  then 
opened  by  a  tool  such  as  a  pair  of  pointed  pliers, 
the  ends  of  which  are  engaged  in  the  perfora- 
tions 20  and  22,  and  placed  over  the  bolt  and  nut. 
Tongue  24  is  inserted  through  the  aligned  open- 
ings 6  and  10  and  the  two  halves  of  the  washer 
are  released  so  that  the  washer  becomes  seated 
in  groove  1 2  in  the  nut.  Because  of  the  flat  con- 
struction the  washer  is  very  resistant  to  opening 
forces  and  is  kept  tightly  seated  in  groove  1 2  de- 
spite vibration  or  other  moving  forces.  At  the 
same  time  tongue  24  provides,  by  reason  of  its 
width,  an  increased  resistance  to  shear  over 
washers  of  circular  section  so  that  the  nut  can 
not  turn  off  the  bolt. 

A  modified  form  of  the  invention  for  use  with 
hollow  bolts  is  shown  in  Figs.  3  and  4.   Nut  30 
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may  be  a  conventional  castle  nut  having  the 
usual  slots  32  between  the  castellations.  Bolt  34 
is  hollow  and  has  a  groove  36  around  the  inner 
periphery  thereof.  Radially  extending  slots  38 
through  the  bolt  are  in  the  same  plane  as 
groove  36. 

The  novel  lock- washer  40  is  composed  of  a  flat- 
tened split  ring  having  inward  substantially  ra- 
dially directed  free  ends  42  and  44  provided  v/ith 
perforations  46  and  48,  respectively.  The  oppo- 
site side  of  the  ring  has  an  integrally  formed 
tongue  58  projecting  radially  outwardly  of  the 
ring  40.  In  placeing  this  lock-washer  into  posi- 
tion the  nut  30  is  turned  down  on  bolt  34  until  a 
slot  32  in  the  nut  becomes  aligned  with  a  slot 
38  in  the  bolt.  The  ring  40  is  then  collapsed  by 
means  of  a  special  tool,  such  as  a  pair  of  pliers 
with  pointed  ends  engaging  in  the  perforations 
46  and  48,  and  inserted  into  the  hollow  bolt  34 
until  the  tongue  53  pushes  through  the  aligned 
slots  32  and  38.  The  pliers  are  then  released 
so  that  the  ring  springs  into  place  into  groove  36. 

In  Fig.  5  a  lock-washer  is  illustrated  which  has 
a  thickened  tongue  for  the  purpose  of  giving  ad- 
ditional resistance  to  shear  stresses.  This  lock- 
washer  is  similar  to  the  lock-washer  14  shown  in 


Pigs.  1  and  2  with  the  exception  that  the  tongue 
24a  initially  has  a  longer  length,  as  illustrated  by 
the  dotted  lines,  and  is  bent  back  upon  itself  to 
form  a  tongue  of  double  thickness.    If  desired 

.,  this  thickened  tongue  can  be  constructed  by  weld- 
ing or  otherwise  securing  an  additional  piece  of 
material  to  the  ring.  It  is  clear  that  the  tongue 
58  of  the  washer  shown  in  Pigs.  3  and  4  can  like- 
wise be  thickened. 

Hi  In  both  Figs.  1  and  3  the  nut  has  an  uneven 
number  of  slots,  while  the  bolt  has  an  even  num- 
ber of  slots.  Therefore,  small  turns  of  the  nut  on 
the  bolt  will  bring  slots  into  alignment.  Of 
course,  all  slots  are  of  equal  width  and  slightly 

15  wider  than  the  tongue  on  the  washer. 

It  is  thus  apparent  that  the  invention  provides 
a  lock-washer  which  is  not  permanently  deformed 
by  bending  when  put  into  place  and  consequently 
can  be  repeatedly  used.  The  lock-washer  is  easily 

■_'u  applied  and  held  in  a  circumferential  groove 
against  longitudinal  displacement,  the  flattened 
section  being  greatly  resistant  to  outward  spring- 
ing, while  the  flattened  tongue  gives  greater  re- 
sistance to  shear  stresses  than  that  heretofore 

25  obtained  by  lock-washers  of  circular  section. 

PAUL  JACOB. 
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This  invention  relates  to  a  device  for  continu- 
ously regenerating  lubricating  oil  for  motors  and 
like  applications. 

It  has  already  been  proposed  to  regenerate  and 
purify  the  lubricating  oils  which  have  been  used 
for  the  lubrication  of  motors  and  more  particu- 
larly of  internal  combustion  engines  by  submit- 
ting said  oils  to  a  convenient  treatment  in  a  sta- 
tionary plant.  This  process  require  a  periodical 
"emptying"  or  discharge  of  the  wasted  oil  of 
the  motor  and  the  filling  up  with  new  oil  so  that 
for  a  given  motor  the  lubricating  oil  has  its 
maximum  of  efficiency  at  the  time  of  its  intro- 
duction in  the  motor  while  arriving  to  a  mini- 
mum at  the  time  of  emptying  of  the  motor. 

The  device  according  to  this  invention  which 
remedies  above  drawbacks  comprises  in  combina- 
tion with  a  motor  and  the  lubricating  plant  of 
same  a  regenerating  device  of  the  oil  arranged 
either  in  series  or  preferably  in  derivation  on  the 
circuit  of  lubricating  oil,  and  comprising  a  dis- 
tillation plant  which  eliminates  the  gas  oil,  the 
benzin  as  well  as  the  soluble  impurities  contained 
in  said  oil  with  an  atomizing  or  pulverising  de- 
vice actuated  by  the  exhaust  gases  of  the  motor 
conveniently  purified  and  brought  to  a  nearly 
constant  pressure,  a  convenient  filter  being  lo- 
cated in  the  cutlet  of  the  regenerator  with  a  view 
to  secure  the  oil  to  be  constantly  maintained  in 
a  convenient  state  cf  purity  and  considerably 
reducing  and  even  suppressing  the  necessity  of 
"emptying"  the  motor. 

According  to  a  preferred  embodiment  of  the 
invention,  the  device  when  applied  to  a  motor 
such  as  for  instance  an  internal  combustion  en- 
gine for  motor  car  or  other  applications  com- 
prises inside  a  common  casing  a  convenient  fil- 
tering cartridge  located  between  the  oil  inlet  and 
a  distillating  device  provided  on  the  one  hand 
with  a  device  for  the  adduction  of  hot  exhaust 
gases  and  with  a  communication  with  the  admis- 
sion of  the  motor,  an  emptying  arrangement  be- 
ing provided  for  the  regenerated  oil,  thus  secur- 
ing not  only  the  constant  regeneration  of  the 
lubricating  oil  of  the  motor  but  also  the  recov- 
ering of  the  fuel  which  may  have  been  mixed 
with  lubricating  oil,  and  the  sending  back  of  said 
fuel  to  the  admission  of  the  motor. 

In  the  accompanying  drawings  which  show 
constructional  forms  of  the  device  according  to 
this  invention : 

Fig.  l  is  a  diagrammatic  view  showing  the  cir- 
cuit of  lubrication  of  the  motor  and  the  regen- 
erator. 
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Figs.  2  and  3  are  two  vertical  sections  made 
along  plans  at  right  angles  of  a  first  construc- 
tional form  of  the  device. 

Fig.  4  is  a  modification  of  Fig.  3. 

Figs.  5  to  11  show  other  constructional  forms 
of  the  device. 

Fig.  12  is  an  external  view  of  another  con- 
structional form  of  the  device. 

Fig.  13  is  an  axial  vertical  section  on  a  larger 
scale. 

Fig.  14  is  a  section  of  the  filtering  device. 

Figs.  15,  16,  17  show  in  perspective  the  ele- 
ment of  filtering  device  which  are  constituted  by 
a  filtering  cartridge,  by  a  rolled  membrane  and 
by  a  foraminated  tube. 

Fig.  18  shows  a  distillating  device. 

Fig.  19  shows  on  a  larger  scale  the  obturator 
of  the  distillating  member  forming  at  the  same 
time,  an  assembling  device. 

Figs.  20,  21  and  22  show  details  of  the  dis- 
tillating device. 

The  lubrication  circuit  of  a  motor  for  instance 
of  an  internal  combustion  engine  I  (Fig.  1)  gen- 
erally speaking  comprises  an  oil  tank  2  consti- 
tuted by  the  carter  of  the  motor  and  a  lubricat- 
ing pump  3  which  draws  oil  from  said  carter 
and  forces  same  into  the  motor  I  preferably 
through  a  filter  fl. 

According  to  this  invention,  I  arrange  in  said 
circuit  in  derivation  a  regenerator  5  which  is  de- 
rived on  said  lubricating  circuit  by  an  inlet  pipe 
6  and  an  outlet  pipe  7  connected  with  the  lubri- 
cating circuit  preferably  after  the  lubricating 
pump  3. 

The  regenerator  comprises  a  tank  8  (Figs.  2 
and  3 )  containing  in  its  central  part  a  distillating 
column  9  followed  by  a  collecting  tank  10  having 
a  filter  ( I . 

The  tank  3  contains  in  the  space  comprised 
between  external  wall  and  the  wall  of  column  9 
a  filtering  purifying  packing  and  said  tank  is 
provided  with  a  feeding  in  tubulure  12  which 
brings  exhaust  gases  coming  from  the  exhaust 
pipe  of  the  motor.  A  pipe  13  connects  the  lower 
part  of  tank  8  with  a  pulverizer  14  which  opens 
inside  column  9.  A  tubulure  !5  feeds  the  pul- 
verizer 14  with  the  oil  coming  from  the  lubricat- 
ing circuit  and  brought  for  instance  by  a  pipe 
such  as  6  (Fig.  1). 

The  column  9  comprises  on  its  upper  part  a 
plate  16  on  which  are  piled  up  cooling  bodies 
such  as  for  instance  as  balls  and  in  its  lower 
part  a  receptacle  1 7  containing  a  convenient  sub- 
stance such  as  for  instance  activated  earth  in- 
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side  which  arrives  a  derivation  19  Tig.  3)  com- 
ing from  the  pulverizer  14. 

A  tubulure  20  with  a  non-return  valve  connects 
the  column  9  with  the  pipe  10.  The  exhaust 
gases  are  heated  in  the  tubulure  12  to  the  con-  5 
venient  temperature  and  they  are  filtered  and 
maintained  at  a  constant  pressure  eventually  by 
means  of  a  regulating  valve.  Said  gases  are  fil- 
tered and  the  oxygen  which  they  are  still  con- 
taining is  kept  by  the  filtering  substances  of  the  Hi 
tank  8.  The  hot  exhaust  gases  which  are  thus 
constituted  for  the  greater  part  if  not  wholly  of 
inert  gases  such  as  nitrogen  and  carbon  dioxide 
are  sent  by  pipes  13  into  the  pulverizer  14  in 
which  arrives  also  under  pressure  the  oil  forced  is 
by  the  pump  2  and  the  pipe  6.  Said  oil  is  pul- 
verized and  brought  to  the  desired  temperature 
without  having  the  time  to  be  cracked.  It  ar- 
rives into  the  column  9  in  which  owing  to  its 
extreme  division  and  to  the  thermic  and  me-  j;, 
chanic  action,  it  is  deprived  from  the  gas  oil  or 
benzin  which  it  contains  as  well  as  of  the  soluble 
impurities  which  are  distilled  in  said  conditions. 
The  exhaust  gas  which  escapes  through  the  pul- 
verizer 14  into  the  column  9  escapes  from  the  a 
latter  by  crossing  the  plate  16  and  the  cooling 
bodies  for  being  sent  to  the  open  air  through  the 
tubulure  21. 

The  oil  deprived  from  gas  oil  falls  down  upon 
the  powdered  activated  earth  13  which  is  kept  :!;. 
in  a  convenient  divided  state  by  being  agitated  by- 
means  of  the  exhaust  gases  coming  from  the 
derivation  19  and  the  pressure  existing  in  the 
column  forces  the  oil  mixed  with  earth  through 
the  tubulure  20  into  the  pipe  10  in  which  said  33 
oil  is  submitted  to  an  ultra  filtration  on  the 
filter  II.  The  purified  oil  may  also  be  sent  back 
to  the  lubricating  circuit  through  the  tubulure 

22  and  pipe  7. 

A  non-return  valve  is  preferably  arranged  in  the  40 
tubulure  20  for  avoiding  any  coming  back  of  oil 
in  the  column  at  the  time  of  stopping  of  the 
motor. 

The  agitation  of  the  earth  1 8  could  as  shown  in 
Fig.  4,  be  effected  by  means  of  a  screw  propeller  4.-, 

23  actuated  by  a  mill  24  which  receives  the  jet  of 
oil  coming  from  pulverizer  14. 

The  previous  filtration  of  the  exhaust  gases 
may  be  dispensed  with  by  using  for  instance  the 
constructional  form  of  Fig.  5  which  directly  re-  50 
ceives  the  gases  in  a  determined  place  of  the 
exhaust  pipe.   The  oil  which  has  been  deprived 
from  gas  oil  in  the  column  25  arrives  into  a  com- 
partment 26  from  which  under  the  pressure  it 
falls  down  into  the  compartment  27  containing  5.-) 
the  activated  earth;  said  oil  mixed  with  earth 
leaves  said  compartment  through  pipe  28  which 
sends  same  to  the  filtering  pipe  29.   In  that  ar- 
rangement, the  heating  may  be  effected  by  hot 
air  brought  by  a  heating  pipe  connected  with  the  Bll 
exhaust  pipe. 

Non  return  valves  prevent  any  coming  back  of 
oil. 

In  the  constructional  form  of  Fig.  6  which 
shows  an  arrangement  similar  to  that  of  Figs.  2 
and  3  for  the  distillation  of  oil  and  the  filtration 
of  exhaust  gases,  the  column  being  however  di- 
vided into  two  parts  30,  the  filtration  is  effected 
by  means  of  elements  3 1  constituted  for  instance 
by  conveniently  solidified  activated  earth  and  711 
which  however  may  be  substituted,  as  seen  in  Fig. 
7,  by  a  cartridge  32.  Of  course,  the  distillation 
column  may  receive  a  division  still  more  impor- 
tant than  that  of  Figs.  6  and  7. 

In  the  modification  of  Figs.  8  and  9  the  oil  to  75 


be  regenerated  may  be  forced  to  the  apparatus  by 
a  pump  33  which  could  either  as  in  Fig.  8,  be  lo- 
cated at  the  lower  part  of  the  column  34  in  which 
arrives  the  injector  35  of  the  exhaust  gases,  or 
as  in  Fig.  9,  be  arranged  in  the  compartment  31 
located  on  the  lower  part  of  the  apparatus  for 
the  oil  which  has  been  collected.  Said  pump 
could  be  actuated  by  an  electric  motor  or  by  any 
other  means. 

In  the  constructional  form  of  Fig.  9,  the  bot- 
tom 37  could  be  made  swivelling  as  shown  in 
Fig.  10. 

In  the  constructional  form  of  Fig.  11  the  oil 
is  not  pulverised  by  the  exhaust  gases  but  said 
hot  oil  is  brought  from  the  carter  under  pressure 
through  the  pipe  38  for  instance  to  a  foraminated 
crown  39  located  in  the  distillation  column  41, 
the  purified  and  conveniently  heated  exhaust 
gases  arriving  at  a  convenient  pressure  from  the 
chamber  42  enter  the  column  40  through  a  crown 
41,  the  arrangement  being,  for  the  other  parts, 
similar  with  any  other  preceding  constructional 
form. 

In  the  constructional  form  of  Figs.  12  to  22,  the 
regenerating  apparatus  comprises  an  external 
casing  43  made  for  instance  of  thin  sheet  iron 
resting  through  its  lower  end  upon  a  plate  44 
with  interposition  of  a  tightening  packing  45  upon 
which  it  is  applied  by  a  nut  46  which  tightens  the 
casing  43  through  a  tightening  packing  47.  The 
plate  44  and  the  nut  46  are  screwed  on  the  ends 
of  an  internal  tube  48  which  constitute  a  dis- 
tillator.  A  tubulure  49  bringing  the  oil  to  be 
purified  crosses  the  lateral  wall  of  the  casing  4J 
and  communicates  with  an  annular  chamber  51 
provided  between  the  internal  face  of  the  casing 
43  and  a  filtering  cartridge  51  located  between 
the  ends  of  the  casing  43  with  interposition  of 
tightening  packings  52 — 53. 

The  filtering  cartridge  5 1  constituted  by  a  con- 
venient substance  such  as  for  instance  a  mass  of 
fuller's  earth  or  any  convenient  filtering  sub- 
stance such  as  a  cloth  either  rolled  or  piled  up 
with  or  without  the  impregnation  of  a  convenient 
solution  receives  an  internal  lining  constituted 
by  a  membrane  54  conveniently  rolled  and  con- 
stituted by  any  convenient  substance  such  as  cloth 
or  the  like  applied  against  the  wall  of  the  in- 
ternal chamber  of  the  cartridge  51  by  means  of 
a  foraminated  tube  55  for  instance  of  metal.  Said 
tube  is  centered  on  a  projection  56  of  plate  44 
thus  keeping  the  filtering  cartridge  51  conven- 
iently centered  inside  the  casing  43. 

The  several  parts  of  the  filtering  cartridge  are 
preferably  kept  together  by  means  of  plates  57 — 58 
(Fig.  14)  which  may  be  connected  together  in 
any  convenient  manner  or  which  may  also  be 
screwed  in  the  internal  tube  55. 

The  destillating  pipe  48  which  leaves  between 
itself  and  the  foraminated  pipe  55  of  the  filter- 
ing device  an  annular  chamber  59  and  which  is 
screwed  by  its  lower  end  into  the  plate  44  re- 
ceives on  its  upper  screw  threaded  end  the  con- 
necting nut  46  with  interposition  of  a  tighten- 
ing packing  60  (Fig.  19)  compressed  by  a  spring 
6 1  in  order  to  secure  the  tightening  of  said  screw 
46  at  the  same  time  on  the  tube  48  and  on  the 
external  casing  43.  Said  tube  which  in  some 
way  constitutes  a  distillation  column  is  provided 
in  a  convenient  place  of  its  height  a  foraminated 
cone  63  in  which  are  piled  up  contacting  mem- 
bers such  as  for  instance  spheres  64  in  any  con- 
venient number  which  may  be  constituted  for  in- 
stance by  glass  pearls.  Under  said  cone  63  are 
provided  in  the  wall  of  tube  48  small  orifices  65 
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the  desired  dimension  of  which  is  obtained  by 
providing  in  the  tube  foraminations  cylindrical 
or  conical  in  shape  and  provided  with  polygonal 
obturator  66.  (Figs.  21  and  22)  thus  obtaining 
in  the  wall  of  tube  48  orifices  in  the  shape  of 
splits  having  a  very  small  dimension. 

The  plate  44  comprises  a  tubulure  67  connected 
with  a  derivation  of  the  exhaust  gases  of  the 
motor  and  comprises  a  non  return  valve  having 
the  shape  of  a  ball  68.  An  outlet  tubulure  69  is 
provided  in  the  same  plate  for  the  exhaust  of 
purified  oil  while  the  upper  stopper  46  is  provided 
with  a  tubulure  70  for  the  escape  of  the  volatile 
components  said  tubulure  being  connected  by 
means  of  a  pipe  not  shown  in  the  drawing  with 
the  admission  side  of  the  motor  not  shown  in 
the  drawing. 

The  operation  is  as  follows : 

The  apparatus  being  located  for  instance  in 
derivation  in  the  circuit  of  lubricating  oil  of  the 
motor  and  coming  from  the  carter  arrives  to  the 
tubulure  49  passes  the  filtering  cartridge  51  and 
the  membrane  54  for  arriving  into  the  annular 
chamber  59  and  from  there  passes  through  ori- 
fices 65  inside  the  distillating  tube  48.  Such 
passage  of  oil  takes  place  under  pressure  so  that 
the  oil  enters  tube  48  either  under  a  pulverized 
form  or  under  the  shape  of  thin  jets.  Said  oil 
flows  along  the  walls  of  said  tube  and  it  is  swept 
by  the  exhaust  gases  of  the  motor  which  arrive 
through  the  tubulure  67.  Said  oil  thus  simul- 
taneously supports  a  mechanical  shock  owing  to 
its  passage  through  the  thin  orifices  65  and  an 
increase  of  temperature  owing  to  its  contact  with 
the  exhaust  gases.  Said  exhaust  gases  escape 
at  the  upper  part  of  tube  48  through  tubulure 
70  and  carry  with  them  the  light  components 
(benzin,  gas  oil,  etc.  .  .  . )  contained  in  the  oil 
coming  from  the  carter.  The  light  particles  of 
oil  which  are  also  taken  with  the  exhaust  gases 


are  condensed  in  contact  with  pearls  64  and  fall 
down  to  the  lower  part  of  tube  48  which  consti- 
tutes a  distillation  column.  The  exhaust  gases 
loaded  with  benzin  vapours  or  gas  oil  and  pass- 

g  ing  through  the  tubulure  70  are  sent  to  the  ad- 
mission of  the  motor  while  the  purified  oil  which 
is  collected  in  the  bottom  of  tube  48  constituting 
distillation  column  is  sent  back  to  the  lubricating 
circuit  through  tubulure  69. 

ID  When  the  motor  is  working  the  exhaust  gases 
arrive  into  the  column  while  raising  the  ball  68 
which  constitutes  non  return  valve  but  when 
the  motor  is  idle  the  pressure  of  exhaust  gases 
being  nul,  said  gases  cannot  arrive  into  the  col- 

15  umn  48  and  at  that  time,  the  distillation  of  oil 
is  effected  under  the  vacuum  created  in  the  col- 
umn 48  by  the  suction  of  the  motor. 

The  described  arrangement  allows  an  easy 
quick  dismounting  of  the  apparatus  each  of  the 

20  parts  being  practically  instantaneously  accessi- 
ble, and  said  parts  being  in  a  position  of  being 
quickly  replaced. 

The  device  described  hereabove  were  given 
only  as  examples  and  it  is  obvious  that  their 

25  shape  and  volume  may  vary  according  to  the 
needs  in  every  particularly  instance.  They  may 
be  adapted  for  apparatus  not  located  on  motors 
but  which  would  be  used  for  instance  in  station- 
ary places  for  the  regeneration  of  wasted  lubri- 

30  eating  oils  of  motors.  The  gas  used  for  the  pul- 
verization of  oil  could  be  the  exhaust  gas  of  a 
motor  or  any  other  gas  preferably  inert  rela- 
tively to  the  oil  such  as  for  instance  nitrogen 
with  a  convenient  temperature  and  pressure. 

35  The  invention  applies  for  the  regeneration  and 
purification  of  lubricating  oils  for  motors  of  any 
type  and  more  particularly  for  internal  combus- 
tion motors  and  the  like. 

40  JEAN  ANDRE  LAUTRETTE. 
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No  Drawing.   Application  filed  October  13,  1941 

The  melting  of  verifiable  materials  by  the  pas-  course,  according  to  the  quantity  of  reducing 

sage  of  an  electric  current  in  a  bath  of  glass  act-  bodies  in  suspension  in  the  glass.   In  particular 

ing  as  resistor  presents,  among  other  inconven-  for  sodo-calcic  glasses  of  ordinary  composition  a 

iences,  that  of  imparting  to  the  glass  a  yellow  proportion  of  zinc  oxide  smaller  than  5%  is 

or  greenish-yellow  coloration  which  it  has  been  5  sufficient. 

attempted  to  attenuate  by  various  means.  The  following  vitrifiable  mixtures  are  given  by 

For  that  purpose,  for  instance  oxidizing  com-  way  of  examples: 

pounds,  such  as  nitrates,  capable  of  modifying  Example  I 

the  dyestuffs  dissolved  in  the  glass,  have  been  sand  100 

mixed  with  the  molten  vitrifiable  materials  or  10  Carb0nate  Vf"sodaI""""""I""""I  29.4 

glass.   It  has  also  been  attempted  to  renew  by       Sulphate  of  soda   2 

stirring,  the  contact  surface  of  the  molten  glass  Nitrate  of  soda  3 

with  an  oxidizing  atmosphere.   Finally,  accord-  Limestone                                               26  8 

ing  to  the  nature  of  the  electrodes,  the  quantity  Zinc  oxide                                          -     2  7 

of  energy  dispersed  per  unit  of  volume  in  the  15  Arsenious  a^n^ae^:::::::":"""^  0.5 
immediate  vicinity  of  said  electrodes  has  been 

adjusted  so  as  to  reduce  to  the  minimum  the  Example  II 

coloration  of  the  glass  for  each  mixture  of  vitri-       Sand  100 

fiable  materials.  Feldspath   11.8 

Experience  has  shown  that  these  various  means  20  Carbonate  of  soda   33.3 

are  insufficient  for  overcoming  the  dyeing  action       Sulphate  of  soda   1 

of  certain  reducing  bodies  which  remain  in  sus-       Nitrate  of  soda   4 

pension  in  the  glass,  such  as  the  particles  of  elec-       Limestone   21 

trodes  which  are  pulled  off  and  dispersed  by  the       Dolomite   6.8 

passage  of  the  current  in  the  molten  glass,  and  25  Zinc  oxide   4-5 

the  compounds  which  are  produced  by  the  action       Arsenious  anhydride   0.5 

of  said  particles  on  the  sulphuretted  vitrifiable  Example  III 

materials,  for  instance  on  alkaline  metal  and  sand                                                 _  100 

alkaline-earth  metal  sulphates.  Borax  ~    "I  3.8 

The  invention  consists  in  incorporating  with  30  Hydrated  alumina   1.1 

the  glass  substances  capable  of  dissolving  the  re-       Carbonate  of  soda   36.7 

ducing  bodies,  such  as  sulphides,  which  are  in       Nitrate  of  soda   2 

suspension  in  the  glass.    Among  these  solvents       Limestone   20.3 

zinc  oxide  and  cadmium  oxide  are  particularly       zinc  oxide   6.4 

efficient.  35  Antimony  oxide   0.7 

The  substances  thus  incorporated  are  added,  „                 ,  ,  _ 

preferably,  to  the  vitrifiable  materials  which  are  Glass  pr°duc0ed.  byth*  flrs*  mixture/ontfms 

rendered  oxidizing  by  addition  of  nitrates,  arse-  *PP^m*tely  1%  °f  Z"°\by  tbe  SeC°^  mi*tU5f 

nious  anhydride,  or  antimony  oxide  for  instance.  3  %  of  Zn°  and  ^ the  tnird  ™**™e  4-5  %  of  ZnO. 

The  proportion  of  solvents  employed  varies,  of  40                                       BERNARD  LONG. 
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This  invention  relates  to  certain  improvements 
in  card  index  or  register  systems  of  the  type  in 
which  the  cards  or  pockets  are  arranged  on  a 
support  or  carrier. 

It  is  already  known  to  secure  index  cards  or  5 
pockets  to  a  carrier  member,  by  suitable  sup- 
porting means.    To  this  end,  members  having 
several  legs  have  been  arranged  on  the  carrier  in 
such  a  manner  that  their  closed  ends  face  the 
carrier,  while  the  legs  serve  for  fixing  the  sheets.  10 
The  legs  are  either  glued  to  the  sheets  or  provid- 
ed to  engage  the  sheets  clip-fashion  by  means  of 
toothed  portions.    This  construction  has  the  dis- 
advantage, however,  that  it  is  very  difficult  to  ex- 
change any  sheets  independently  of  their  sup-  15 
porting  means.   This  known  system,  therefore, 
is  not  suitable  for  the  provision  of  any  desired 
number  of  interchangeable,  additional  sheets. 
By  the  provision  of  additional  multiple  sheets 
either  the  sight-space  would  be  interfered  with  20 
or  the  handling  of  the  single  index  cards  and  the 
utilization  of  the  pockets,  if  any,  is  rendered  dif- 
ficult. 

It  is  an  important  object  of  the  present  inven- 
tion to  provide  means,  in  card  index  systems  of  25 
the  type  referred  to,  permitting  the  attachment 
of  a  greater  number  of  sheets  and  the  ready  in- 
sertion and  removal  of  the  sheets  attached  to 
one  support,  without  impairing  the  coherence 
of  the  card  index.  :;o 

With  this  and  further  objects  in  view,  as  may 
become  apparent  from  the  within  disclosures,  the 
invention  consists  not  only  in  the  structures 
herein  pointed  out  and  illustrated  by  the  draw- 
ings, but  includes  further  structures  coming  35 
within  the  scope  of  what  hereinafter  may  be 
claimed. 

The  character  of  the  invention,  however,  may 
be  best  understood  by  reference  to  certain  of  its 
structural  forms,  as  illustrated  by  the  accom-  40 
panying  drawings  in  which : 

Pig.  1  is  an  elevation,  partly  in  section,  of  a 
carrier  member  having  the  invention  applied 
thereto,  including  a  pocket  or  case  and  a  multi- 
ple sheet  arranged  thereon,  this  sheet  being  45 
shown  as  partly  cut  out. 

Fig.  2  is  a  view  similar  to  Fig.  1,  but  showing 
a  modified  form, 

Figs.  3  to  8  are  views  of  further  modifications. 

Similar  character  of  reference  denote  similar  50 
parts  in  the  different  views. 

Broadly  speaking,  and  as  here  shown,  the  car- 
rier member  according  to  the  present  invention 
is  provided  with  eyelet  members  and  bar  mem- 
bers adapted  to  be  passed  through  said  eyelet  55 


members  and  to  secure  the  detachable,  folded 
multiple  sheets  in  position,  by  engaging  under  the 
inner  face  of  the  fold. 

Either  the  eyelet  members  or  the  bar  members 
engage  through  suitable  slots  provided  in  the 
folds  of  the  folded  sheets.  In  this  manner  the 
folded  sheets  are  reliably  secured  to  their  car- 
riers or  supports  and  are  prevented  against  unin- 
tentional separation  therefrom,  even  when  sub- 
jected to  rough  handling  in  use. 

Referring  now  to  the  drawings  in  greater  de- 
tail, and  first  to  Fig.  1,  a  pocket  or  case  2  for  the 
reception  of  cards  is  provided  on  a  flexible  strip- 
shaped  carrier  member  or  support  I  which  has 
also  secured  to  it  an  eyelet  member  constituted 
by  a  sling  or  loop  3  which  is  preferably  made  of 
a  tough,  flexible  material,  such  as,  linen,  to  per- 
mit swinging  of  the  sling  3  with  respect  to  the 
carrier  I.  The  sling  3  serves  for  attaching  one 
or  more  multiple  sheets  4  consisting  of  folded 
larger  sheets  and  to  this  end  is  passed  through  a 
suitable  slot  in  the  folded  edge  of  this  multiple 
sheet  4  which  is  pi  evented  from  sliding  down 
from  sling  3  by  means  of  a  bar  member  5  passed 
through  the  sling.  The  bar  member  5  may  con- 
sist of  a  transparent  material  in  order  that  the 
free  sight  may  not  be  affected  by  it  and  it  is  made 
of  such  a  width  as  to  be  safely  held  in  its  eyelet 
by  f  rictional  engagement. 

The  embodiment  shown  in  Fig.  2  differs  from 
that  of  Fig.  1  in  that  two  slings  6  are  provided 
instead  of  one  sling  3  of  Fig.  1,  these  two  slings 
being  passed  through  corresponding  slots  pro- 
vided in  the  folded  edge  of  the  multiple  sheets  4. 
The  two  slings  may  be  secured  by  a  common  bar 
member  7,  as  shown  in  Fig.  2,  or  by  two  separate 
bar  members  after  the  manner  shown  in  Fig.  1. 

Where  it  is  intended  to  hold  the  multiple  sheets 
tightly  together  also  after  they  have  been  re- 
moved from  the  carrier,  the  construction  shown 
in  Fig.  3  may  be  used.  The  bar  member  8  in  this 
case  is  formed  with  cranked  end  portions  9  and 
10  passed  through  suitable  slots  of  the  multiple 
sheets  4  and  projecting  into  the  loops  6.  Of 
course,  it  must  be  sufficiently  flexible  to  permit 
its  introduction  into  and  removal  from  the  loops 
by  bending  it.  If  desired,  two  separate  cranked 
members  may  be  provided  for  suspending  the 
sheet. 

Referring  now  to  the  embodiment  shown  in 
Fig.  4,  this  modification  is  distinguished  from 
that  of  Fig.  2  by  a  different  construction  of  the 
eyelet  members  1 1 .  The  slings  6  of  Fig.  2  are 
made  by  folding  a  strip  of  material  and  connect- 
ing its  free  ends  together,  as  by  stitching.  The 
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eyelet  members  1 1  of  Fig.  4  on  the  contrary  con- 
sist of  a  plain  one-layer  strip  having  a  slot  or  eye- 
let 12  through  which  the  bar  7  may  be  passed. 
In  this  manner  the  manufacturing  cost  for  the 
pockets  may  be  further  reduced. 

According  to  a  further  feature  of  the  inven- 
tion, the  bar  members  may  be  constructed  as 
shown  in  Fig.  5,  illustrating  a  loop  whose  upper 
portion  1 3  is  formed  with  obliquely  cut  side  edges 
slightly  converging  towards  the  top,  while  the 
lower  portion  of  the  loop  is  formed  with  parallel 
side  edges,  thereby  forming  guide  faces  (4  for 
the  bar  member  to  be  passed  through  the  loop. 
This  facilitates  the  introduction  of  the  bar  mem- 
ber or  members  and  makes  for  speed  in  opera- 
tion. 

It  is  not  necessary  for  the  eyelet  members  to 
be  made  of  a  special  or  separate  piece  of  mate- 
rial, but  where  a  pocket  for  cards  is  provided 
at  the  carrier  the  eyelet  members  may  be  made 
from  the  material  of  the  pockets  proper,  as  indi- 
cated in  Fig.  6.  In  this  case  tongues  15  and  16 
are  cut  out  of  the  pocket  2,  the  free  ends  of  these 
tongues  being  bent  towards  the  carrier  strip  I 
and  secured  thereto.  In  this  manner  the  slings 
may  be  formed  without  wasting  any  material  nor 
using  any  additional  material. 

Referring  now  to  the  modification  shown  in 
Fig.  7,  the  slings  17  in  this  case  are  also  made 
from  the  same  material  as  the  pocket  for  the 
cards.  To  this  end  the  tongues  constituting  the 
eyelets  are  formed  as  extensions  of  the  rear  edge 
of  the  pocket.  The  strip  thus  produced  is  at  first 
bent  towards  the  visible  edge  of  the  pocket  and 
then  folded  over  towards  the  carrier  I  to  form  a 
sling,  as  shown,  its  free  end  being  secured  to  the 


carrier,  as  by  glueing  or  stapling.  Thus  two  eye- 
lets 17  are  formed  for  reception  of  the  bars. 

In  the  embodiments  shown  in  Fig.  8  in  a  frag- 
mentary view,  a  double- U-shaped  wire  member 

.3  19  has  been  provided  on  carrier  18,  an  eyelet 
member  21  being  arranged  to  ride  on  the  lower 
leg  20  of  member  19.  Member  21  may  consist  of 
a  strip  of  sheet  metal  or  any  other  suitable  ma- 
terial which  as  shown  is  folded  together,  its  up- 

10  per  free  ends  being  connected  together  by  sta- 
pling. Member  19  may  be  secured  to  strip  18  by 
sandwiching  it  between  two  strips  18  which  are 
then  connected  together  as  by  glueing  and/or 
staples.   It  is  not  necessary  for  the  supports  to 

15  carry  always  a  pocket  for  cards,  but  the  eyelet 
members  may  also  be  secured  to  carriers  carrying 
no  pockets. 

The  connections  or  joints  between  the  carrier 
members  and  the  index  cards  or  pockets  and  be- 

20  tween  the  carrier  members  and  the  eyelet  mem- 
bers may  be  produced  by  glueing  and /or  by 
stapling,  as  indicated  at  22. 

The  index  cards  or  pockets  shown  in  the 
figures  are  of  course  suspended  in  suitable  hold- 

23  ers,  by  means  of  the  projecting  portions  of  their 
carrier  strips  I. 

The  method  and  apparatus  of  the  present  in- 
vention have  been  described  in  detail  with  refer- 
ence to  specific  embodiments.  It  is  to  be  under- 

30  stood,  however,  that  the  invention  is  not  limited 
by  such  specific  reference  but  is  broader  in  scope 
and  capable  of  other  embodiments  than  those 
specifically  described  and  illustrated  in  the 
drawing. 
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The  subject  matter  of  this  invention  is  the  man- 
ufacturing of  concentrates  of  fat-soluble  active 
substances,  especially  vitamines,  from  fats  and 
oils  of  vitamine  content  or  vitamine  pre-concen- 
trates,  through  alcoholysis  of  same  by  means  of 
low  monovalent  alcohols,  distilling  off  the  newly 
formed  low-boiling  esters  by  vacuum  and,  if  nec- 
essary, purifying  the  residual  vitamine  concen- 
trate by  re-dissolving  them  in  monovalent  alco- 
hols and  extraction  of  the  stearines  from  the  so- 
lutions by  freezing. 

It  is  known  to  make  concentrates  of  fat-sol- 
uble vitamines  and  active  substances  by  saponi- 
fying fats  of  vitamine  content  with  alcalis,  sep- 
arating the  unsaponifiable  and  therefrom  obtain- 
ing vitamine  high  concentrates  through  re-dis- 
solving and  re-crystallizing.  This  method  is 
largely  applied  in  technics  nowadays,  although  it 
entails  many  drawbacks.  F.  i.  in  saponifying 
there  arise  considerable  losses  of  the  neutral  fat 
portion,  the  majority  of  biologically  important 
by-products  of  the  vitamines  are  destructed  and 
the  output  of  vitamine  concentrates  leaves  much 
to  be  desired.  Besides,  the  vitamine  concen- 
trates produced  by  saponification  mostly  are  of 
a  rather  bad  durability,  as  they  no  longer  con- 
tain any  concomitant  materials  of  stabilising  ef- 
fect. 

It  is  further  known  to  prepare  vitamines  by 
high  vacuum  distillation.  In  this  or  similar 
methods  (short-way  distillation)  the  natural 
connection  of  the  vitamines  and  by-products  is 
destructed.  One  invariably  gets  "vitamine  frac- 
tions," but  never  the  totality  of  fat-soluble  active 
matter.  This  will  account  for  the  fact  that  the 
very  acidy  concentrates  retained  through  high 
vacuum  distillation  equally  show  poor  stability. 
The  neutral  oil  liberated  of  the  vitamines  that 
result  by  high  vacuum  distillation  is  of  inferior 
qualtiy  from  a  biological  point  of  view  and  nearly 
always  show  an  odour  and  flavour  of  fish  and 
train-oil.  Even  after  the  application  of  refin- 
ing methods,  it  is  hardly  serviceable  as  edible  oil 
and  has  to  be  used  in  the  soap  industry.  This 
method  also  requires  costly  apparatus,  whose  ef- 
ficiency is  but  limited.  In  many  cases,  the  yield 
of  vitamines  is  far  from  being  sufficient. 

Moreover,  it  has  been  suggested  to  obtain  con- 
centrates of  fat-soluble  vitamines  and  active  sub- 
stances from  vitaminous  fats  and  oils  through  ex- 
traction (perforation)  by  solvents,  particularly 
monovalent  alcohols;  by  this  method,  however, 
vitamine  concentrates  of  mean  concentration 
(pre-concentrates)  only  will  be  the  result. 

Concentrates  of  fat-soluble  active  substances 


are  likewise  obtainable  by  applying  chromato- 
graphic adsorption  or  absorption  methods.  But 
for  the  most  part,  the  concentrates  to  be  got  in 
this  way  are  acidy  and  must  undergo  additional 

5  treatment  previous  to  their  utilisation;  besides, 
one  does  not  extract  the  whole  amount  of  fat- 
soluble  active  matter,  but  only  fractional  por- 
tions enriched  with  vitamine,  as  in  the  high  vac- 
uum distillation. 

10  Other  processes  hitherto  known  for  the  manu- 
facture of  concentrates  of  fat-soluble  active  sub- 
stances are  without  importance,  since  they  could 
not  succeed  in  practice. 

Contrary  to  this  process,  in  the  method  ac- 

15  cording  to  the  invention,  concentrates  of  fat-sol- 
uble active  substances  are  produces  from  fats  or 
oils  of  vitamine  content  or  from  pre-concen- 
trates without  applying  any  saponification,  high 
vacuum  distillation  or  chromatography.  These 

20  pre-concentrates  can  be  made  f.  i.  by  dissolving 
the  vitaminous  fats  and  oils  in  organic  solvents 
which  are  little,  if  at  all,  soluble  in  aqueous  mon- 
ovalent alcohols,  and  then  f.  i.  by  shawing  or 
perforation  with  aqueous  monovalent  alcohols 

25  (see  patent  application  Serial  No.  379.550). 

The  new  method  is  based  upon  the  understand- 
ing that  through  alcoholysis  by  low  monovalent  al- 
cohols, the  boiling-point  of  vitaminous  fats  and 
oils  or  their  pre-concentrates  can  be  brought 

30  down,  thus  making  it  possible  by  mere  vacuum 
distillation  and  without  high  vacuum  distilla- 
tion, to  separate  the  low-boiling  esters  so  far  as 
newly  produced  by  alcoholysis,  from  the  higher 
boiling  fat-soluble  active  materials.   It  is  most 

35  striking  that  neither  in  the  alcoholysis  nor  dis- 
tillation there  appear  any  losses  of  biological  ac- 
tive substances. 

The  vitaminous  fats  and  oils  or  pre-concen- 
trates made  therefrom  are  f.  i.  alcoholysed  by 

40  ethyl-  or  methylic  alcohol  in  the  manner  already 
known,  the  liberated  glycerine  removed  and  the 
resultant  esters  of  the  monovalent  alcohols  by 
vacuum  distillation  separated  from  the  residual 
fat-soluble  active  matter.   The  alcoholysis  can 

45  be  effected  under  normal  or  increased  pressure, 
at  normal  or  increased  temperature  with  the  aid 
of  catalysers  such  as  gaseous  chlorhydric  acid, 
sulphuric  acid,  /3-naphthaline-sulpho-acid,  so- 
dium alcoholate  etc.   The  glycerine  nascent  with 

50  the  alcoholysis  may  be  removed  by  washing  with 
water,  unless  it  separates  down  immediately.  By 
vacuum  distillation,  it  is  easily  possible  to  sever 
the  low-boiling  esters  of  the  monovalent  alco- 
hols produced  by  alcoholysis,  from  the  higher- 

55  boiling  fat-soluble  vitamines.   The  resultant  con- 
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centrates  of  the  fat-soluble  active  substances  can 
be  further  purified  by  re-dissolving  in  monovalent 
alcohols,  when  stearines  will  be  retained  as  by- 
product. The  purified  vitamine  concentrate  is 
absolutely  acid-free  and  contains  the  entire 
amount  of  biological  active  substances  as  in- 
cluded in  the  raw  oil,  in  unchanged  form.  Hence, 
these  concentrates  show  good  stability  and  op- 
timal therapeutic  efficiency. 

One  may  equally  proceed  in  such  a  way  as  to 
alcoholyse  the  vitaminous  fats  and  oils  only  par- 
tially by  monovalent  alcohols,  remove  the  liber- 
ted  glycerine  and  separate  the  low-boiling  esters 
by  means  of  distillation.  According  to  the  ex- 
tent to  which  the  alcoholysis  has  been  carried 
through,  an  oil  more  or  less  enriched  with  vita- 
mines  will  be  received. 

The  by-products  such  as  methyl  ester,  glyc- 
erine and  stearine,  accumulating  in  the  prepa- 
ration of  concentrates,  represent  valuable  raw 
materials.  Methylic  esters  and  glycerine  are 
products  in  brisk  demand  for  the  explosive, 
paper,  soap-  and  pharmaceutical  industries  and 
the  stearines  constitute  a  highgrade  starting  ma- 
terial for  the  synthetical  preparation  of  vita- 
mine-D  and  hormons  (corpus  luteum). 

In  a  technical  view,  the  method  according  to 
this  invention  shows  considerable  advantages  as 
compared  with  the  processes  already  known.  So, 
it  is  possible  to  manufacture  big  quantities  of 
concentrates  with  relatively  simple  and  gener- 
ally known  apparatus  in  common  use. 

Examples 

(1)  100  kgs.  wheat  germ  oil  with  a  vitamine-E- 
content  of  0,5%  o+/3  tocopherol  are  heated  with 
400  g.  of  100%  methylic  alcohol  and  1  gramme 
sodium  alcoholate  in  the  autoclave  under  carbon 
dioxide  at  a  temperature  of  200°  for  five  hours. 
The  converted  product  is,  after  due  cooling,  thrice 
shaken  with  200  ccm.  of  water  to  remove  the 
glycerine,  the  watery  extracts  united  and  the 
glycerine  therefrom  extracted.  The  vitaminous 
methylic  esters  solved  in  the  methanol  are  liber- 
ated of  methanol  and  heated  till  boiling  in  5  mm. 
vacuum.  The  limpid  methylic  esters  of  a  slight 
yellowish  tint  distill  over  at  200-230°,  yielding 
about  350  grammes  methylic  ester  with  an  acid 
number  of  0,2  and  a  vitamine-E-content  of 
0,005%  a+0  tocopherol.  The  residue  liberated 
of  methylic  esters  is  severed  from  impurities 
through  re-dissolution.  The  final  product  re- 
tained will  be  about  40  grammes  of  a  dark  red 


oil  with  an  acid  value  5,9  and  a  vitamine-E- 
content  of  4,3%  a+0  tocopherol. 

(2)  400  grammes  of  a  vitamine-E-concentrate 
from  maize  germ  oil  (see  patent  application  Se- 

0  rial  No.  379,550)  with  an  efficiency  of  1,2%  a+p 
tocopherol  are  heated  in  the  autoclave  with  400 
grammes  of  98%  gaseous  muriatic  acid  contain- 
ing ethyl  alcohol  for  five  hours  to  200'.  After 
alcoholysis,  the  glycerine  is  removed  by  means 

lo  of  shaking  with  water  and  the  vitaminous  ethyl 
esters  subjected  to  distillation  in  3  mm.  vacuum. 
At  a  temperature  of  190-220%  the  ethyl  esters 
distill  over,  yielding  about  350  grammes  of  ethyl 
ester  with  a  slight  vitamine-E-content.  The 

10  residue  to  be  again  dissolved  in  ethyl  alcohol  and 
the  solution  cooled  down  in  order  to  free  it  from 
stearines.  The  resultant  oil  of  a  dark  red  colour 
'about  40  grammes)  shows  a  vitamine-E-content 
of  10,3%  a+/3  tocopherol. 

«g  (3)  400  grammes  cod  liver  oil  with  a  vitamine- 
E-content  of  3000  I.  E.  and  a  vitamine -D- content 
of  500  I.  E.  per  gramme  are  alcoholysed  with  800 
ccm.  methanol  with  admixture  of  6  grammes  so- 
dium alcoholate  and  1000  ccm.  benzole  by  means 

j-  of  heating  for  60  hours  on  the  water-bath  under 
reflux-condenser.  On  removal  of  the  liberated 
glycerine,  the  vitaminous  methylic  esters  are  dis- 
tilled off  by  vacuum  at  1  mm.  Hg.  The  methylic 
esters  contain  only  small  proportions  of  vita- 
mine-A,  whereas  the  residue  'about  30  grammes), 
after  re-dissolving  in  methanol  will  show  a  vita- 
mine-A-content  of  20,000  I.  E.  and  a  vitamine- 
D-content  of  5000  I.  E. 

(4)  50  kgs.  wheat  germ  oil  with  a  vitamine- 
E-content  of  0,213%  a+/3  tocopherol  and  an  acid 
value  of  15,3  are  heated  with  50  kgs.  methanol 
and  0,5  kgs.  of  concentrated  sulphuric  acid  under 
backflow-condenser.  After  20  hours  the  alco- 
holysis is  interrupted  and  the  liberated  glycerine. 

40  the  mam  proportion  of  methanol  not  converted 
and  the  sulphuric  acid  methylic  esters  separated 
by  washing  with  water.  Thereupon  the  methylic 
esters  are  distilled  off  by  vacuum  of  3  mm.  Hg. 
at  200-230°,  29  kgs.  methylic  ester  distilling  over. 

45  As  residue  will  be  retained  21  kgs.  wheat  germ 
oil  with  a  tocopherol  content  of  0.485%  and  an 
acid  number  1.2.  The  final  product  can  be  con- 
veniently used  in  veterinary  as  a  germ  oil  en- 
riched with  vitamine-E  for  injections  to  combat 

60  sterility  and  Bang  infection  'caused  by  bacil- 
lus abortus). 
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The  known  constructions  of  loom  shuttles  with 
hinged  two- armed  shuttle  peg  frequently  have 
the  drawback  that  the  pirn  or  spool  cannot  be 
held  fast  on  the  peg  quite  safely,  because  the 
arms  of  the  peg  which  approach  one  another  by  5 
elastic  forces  present  only  a  comparatively  small 
elastic  force  for  holding  fast  the  pirn,  this  fact 
being  due  to  the  length  of  the  arms.  It  is  an  ob- 
ject of  the  invention  to  improve  the  support  of 
the  pirns  on  the  shuttle  peg.  According  to  the  in-  10 
vention  the  arms  of  the  shuttle  peg  are  kept  apart 
by  a  helical  spring  arranged  between  the  two  peg 
arms  near  the  hinge  or  pivot  of  one  or  both  peg 
arms  on  the  loom  shuttle.  Because  of  the  mutu- 
al support  of  the  ends  of  the  peg  arms  a  strong  *5 
elastic  action  between  the  peg  arms  can  be  ob- 
tained even  by  a  comparatively  small  helical 
spring,  this  action  being  quite  sufficient  for  hold- 
ing fast  the  pirns  on  the  shuttle  peg  with  ample 
forces.  For,  it  is  an  advantage  of  the  construe-  20 
tion  according  to  the  invention  that  due  to  the 
inserted  helical  spring  the  elastic  force  is  acting 
just  on  a  point  where  the  sprawling  force  be- 
tween the  peg  arms  which  is  necessary  to  hold 
fast  the  pirns  has  the  required  effect.  Neverthe-  25 
less  this  sprawling  force  always  with  the  neces- 
sary elasticity  to  prevent  breaking  of  the  pirns 
(for  instance  with  wood  pirns)  or  an  undesired 
deformation  (for  instance  with  paper  pirns) .  In 
order  to  permit  removing  of  the  pirn  from  the  30 
peg  provided  with  supporting  surfaces,  an  abut- 
ment is  provided  for  the  free  end  of  that  peg  arm 
which  is  not  hinged  in  the  shuttle,  this  abutment 
permitting  a  pressing  against  one  another  of  the 
two  peg  arms  when  the  same  are  raised.  Accord-  35 
ing  to  the  invention  this  abutment  may  have  the 
form  of  an  inclined  gliding  surface  for  the  end  of 
the  free  peg  arm  acted  upon  by  the  spring,  the 
free  end  of  this  arm  bearing  upon  the  gliding  sur- 
face in  such  a  manner  that  the  peg  is  held  fast  40 
by  the  action  of  the  helical  spring  inserted  be- 
tween the  two  peg  arms,  when  the  peg  is  lowered. 

The  drawings  show  a  device  according  to  the 
invention  by  way  of  example.  In  Figure  1  a  sec- 
tion through  that  portion  of  a  shuttle  where  the  45 
two  armed  peg  is  hinged  is  represented  showing 
the  mutual  support  of  the  peg  arms  according  to 
the  invention;  Figs.  2  and  3  represent  other  mod- 
ifications of  the  device  according  to  the  invention. 

In  the  hollow  part  I  of  the  shuttle  2  the  peg  50 
comprising  two  arms  3  and  4  is  hinged  by  way  of 
a  bolt  5  around  which  the  peg  arm  3  can  be 
turned.  The  peg  arms  3  and  4  are  connected 
with  one  another  at  the  end  G.  In  the  neigh- 
bourhood of  the  pivot  5  a  recess  7  is  provided  in  55 


the  peg  arm  3,  a  helical  spring  8  being  placed  in 
the  recess  bearing  against  the  free  end  8  of  the 
peg  arm  4  so  that  the  two  peg  arms  are  kept  apart 
in  elastic  manner.  The  peg  arm  4  is  provided 
with  an  abutment  10  for  holding  fast  the  pirn 
set  upon  the  peg.  The  free  end  9  of  the  peg  arm 
4  cooperates  with  the  inclined  gliding  surface  1 1 
which  advantageously  is  made  of  a  metal  plate 
secured  to  the  shuttle  body  by  means  of  a  pin  12. 
The  bolt  13  serves  to  limit  the  lowering  move- 
ment of  the  peg. 

On  turning  the  peg  in  the  shuttle  just  de- 
scribed out  of  the  hollow  space  I  to  such  an  ex- 
tent that  the  free  end  9  of  the  peg  arm  4  bears 
against  the  surface  1 1 ,  the  pirn  can  be  set  or  re- 
moved, respectively,  without  any  difficulty.  How- 
ever, in  the  lowered  position  slipping  of  the  pirn 
from  the  peg  is  wholly  prevented  because  the  two 
peg  arms  are  pushed  apart  by  the  spring  8  so  that 
the  pirn  is  held  fast  by  the  elastic  force  of  the 
peg  arms  and  moreover  by  the  abutment  1 0.  The 
gliding  surface  1 1  not  only  serves  the  purpose  to 
press  the  two  peg  arms  against  one  another  to 
enable  shifting  of  the  pirn,  but  also  in  the  con- 
structional form  shown  in  Fig.  1  holds  fast  the 
peg  and  thereby  also  the  pirn  in  the  lowered  po- 
sition. The  peg  arm  end  9  pushed  upward  by  the 
spring  9  bears  upon  the  gliding  surface  1 1  in 
such  a  manner  that  raising  of  the  peg  could  be 
effected  only  by  pressing  the  spring  8  i.  e.  with  a 
comparatively  great  force.  As  Fig.  1  shows,  the 
force  which  has  to  be  overcome  on  raising  the  peg 
is  at  a  maximum  on  the  beginning  of  the  raising 
movement  and  decreases  during  this  movement. 
From  this  fact  the  advantage  results  that  the 
peg  is  held  fast  with  a  very  great  force  when  the 
peg  is  in  lowered  position  i.  e.  during  the  time  of 
working. 

If  the  free  peg  arm  4  has  only  to  hold  fast  the 
pirn  and  does  not  serve  to  fix  the  peg  in  the  low- 
ered working  position,  constructions  as  shown  by 
way  of  example  in  Figs.  2  and  3  may  be  recom- 
mended. Fig.  2  shows  a  construction  of  the  peg 
wherein  a  leaf  spring  14  (or  the  like)  which  is  ar- 
ranged separately  from  the  free  peg  arm  4  is  con- 
nected with  the  peg  arm  3  and  projects  with  its 
free  end  15  towards  the  inclined  gliding  surface 
M.  The  end  15  of  the  leaf  spring  14  bears 
against  helical  spring  16  in  the  same  manner  as 
the  free  end  9  of  the  peg  arm  4  against  the  spring 
8.  In  order  to  prevent  interfering  of  the  peg  arm 
4  and  the  leaf  spring  14  with  one  another,  the  peg 
arm  4  passes  through  an  aperture  i  7  of  the  leaf 
spring  14.  The  function  of  the  shuttle  corre- 
sponding to  Fig.  2  is  analogous  to  that  of  Fig.  1 
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with  the  difference  that  the  two  objects  viz.  hold- 
ing fast  of  the  pirn  and  fixing  of  the  peg  in  the 
lowered  position  are  distributed  in  the  construc- 
tional form  shown  in  Pig.  2  to  the  peg  arm  4  and 
the  leaf  spring  14  whereas  in  the  constructional 
form  according  to  Fig.  1  both  objects  are  fulfilled 
by  the  peg  arm  4  alone. 

According  to  Fig.  3  an  arm  1 8  advantageously 
Z-shaped  is  provided  bearing  on  one  end  against 
a  bolt  19  and  on  the  other  end  against  a  helical 


spring  20,  this  arm  18  cooperating  with  corre- 
sponding planes  of  the  bearing  2 1  so  that  the  peg 
is  kept  fast  in  the  raised  as  well  as  in  the  lowered 
position.   In  this  constructional  form  the  free 

5  peg  arm  4  also  serves  only  the  purpose  to  keep 
fast  the  pirn  on  the  peg.  The  pirn  can  be  re- 
moved from  the  peg  when  the  peg  in  the  raised 
position  by  pressing  the  free  peg  arm  end  9 
against  the  vertical  part  22  of  the  arm  18. 

10  RUDOLF  SCHMIDT. 
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This  invention  relates  to  the  protection  of  wood 
against  the  parasites  attacking"  it  in  sea  water, 
particularly  in  salt  water,  especially  the  pile- 
worm  (teredo)  or  the  limnoria  lignorum  or  lim- 
noria  terebrans.  The  invention  also  relates  to  r, 
wood  protected  against  such  attacks. 

It  is  well  known  to  provide  wood  with  a  coating, 
which  cannot  be  pierced  through  by  the  parasites 
in  question,  particularly  pile-worms  and  limnoria 
against  which  the  wood  has  to  be  protected.  The  io 
coating  which  has  been  most  frequently  used  for 
this  purpose  consists  of  sheet  iron  and  in  case 
of  isolated  piles  tubes  of  concrete  or  pottery  have 
also  been  used.  It  is  known,  however,  that  such 
hard  materials  are  not  indispensable,  as  on  the  ]."> 
contrary  even  a  heavy  deposit  of  rust  in  the  outer 
crust  of  the  wood  appears  to  have  a  protecting 
action. 

In  connection  with  the  coating  of  the  surface 
of  the  wood  or  as  the  only  protecting  means  im-  jo 
pregnation  of  the  wood  by  creosote  oil,  molten 
naphthalene  or  by  tannic  acid  in  connection  with 
an  iron  salt  has  also  been  employed,  frequently  in 
such  a  manner  that  only  the  layers  of  the  wood 
adjacent  the  surface  thereof  are  penetrated  by  23 
such  means. 

These  methods  of  protecting  wood  against  the 
parasites  of  the  kind  described  are  very  expensive 
if  carried  out  in  such  a  manner  that  they  are  ef- 
fective. Moreover,  if  the  wood  is  exposed  to 
rough  sea,  the  sheet  iron  after  it  has  been  some- 
what deteriorated  by  corrosion  will  tend  to  be 
torn  off  and,  on  the  places  where  the  water  is 
incessantly  renewed  and  where  it  is  consequently 
most  exposed  to  the  attacks  of  the  said  parasites, 
any  kind  of  impregnation  will  also  be  open  to  a 
strong  washing  effect. 

The  object  of  the  present  invention  is  to  avoid 
these  drawbacks  and  to  find  a  method  which  will 
be  cheap  and  effective  in  preventing  the  attack  40 
of  the  said  parasites  such  as  pile-worms  and 
limnoria  against  wood  placed  in  sea  water,  par- 
ticularly in  salt  water  in  the  shape  of  piles,  quays, 
bridges,  due  d'Albes  and  the  like,  ships  or  parts 
thereof,  fisher's  out-fit  etc.  45 

With  these  general  statements  of  the  object  and 
purpose  of  my  invention  1  will  now  proceed  to  de- 
scribe the  embodiments  thereof  and  the  manner 
in  which  my  invention  is  carried  out  and  it  will 
be  understood  that  while  I  have  described  what  50 
may  be  considered  a  preferable  embodiment  of  my 
invention,  I  do  not  limit  myself  to  the  precise  con- 
ditions or  proportions  set  forth,  as  they  may  be 
varied  by  those  skilled  in  the  art  in  accordance 
with  the  particular  purposes  for  which  they  are  55 


intended  and  the  conditions  under  which  they 
are  to  be  utilized. 

The  wood  to  be  treated  is  of  the  kind  usually 
employed  for  structures  to  be  built  in  sea  water 
such  as  harbours,  quays,  due  d'Albes,  bridges  etc. 
or  for  wood  ships,  such  as  pine,  spruce,  ash, 
beech,  cr  oak  etc.  Experiments  have  particularly 
been  carried  out  with  pine,  ash,  beech  and  spruce. 
It  has  been  found  that  the  three  former  ones  are 
comparatively  easily  provided  with  a  well  adher- 
ing protective  layer  according  to  the  present  in- 
vention, whereas  this  is  somewhat  more  difficult 
in  the  case  of  spruce.  In  order  to  describe  as 
completely  as  possible  the  difficulties  that  can  be 
met  with  I  therefore  refer  in  the  following  par- 
ticularly to  the  treatment  of  spruce. 

It  has  been  found  that  the  protective  coating 
made  in  accordance  with  my  invention  is  most 
readily  applied  to  the  wood  in  its  dry  or  seasoned 
condition,  whereas  it  is  comparatively  difficult  to 
obtain  a  protective  coating  that  will  adhere  suf- 
ficiently to  the  surface  under  severe  conditions  in 
case  of  fresh  wood  still  containing  the  juice  in  it. 

The  first  treatment  to  be  carried  out  in  accord- 
ance with  my  invention  is  the  formation  upon  the 
surface  of  the  wood  to  be  exposed  to  sea  water 
a  burnt  or  scorched  layer.  Scorching  must  be 
made  so  that  the  whole  exposed  surface  of  the 
wood  is  made  evenly  black  and  preferably  a  layer 
of  charcoal  of  1-2  mm  in  thickness  is  produced 
on  it. 

For  this  purpose  the  wood  to  be  treated  can  be 
placed  in  a  gas  furnace  with  internal  flame  of 
a  construction  similar  to  those  used  for  singeing 
pigs  or  an  equivalent  apparatus.  In  place  there- 
of scorching  can  also  be  carried  out  by  means 
of  a  portable  burner,  f.  inst.  a  blow-torch  and 
the  use  of  a  portable  apparatus  of  this  kind 
is  indispensible  when  the  protective  coating  is  to 
be  produced  after  the  structure  has  been  built, 
f.  inst.  in  the  case  of  ships,  or  if  the  object  is  of 
such  a  nature  that  it  cannot  be  treated  in  a  fur- 
nace. 

The  next  step  in  the  treatment  is  the  impregna- 
tion and  covering  by  an  impregnating  agent  capa- 
ble of  binding  to  the  charcoal.  Such  agents 
must  also  preferably  be  capable  of  penetrating 
to  some  degree  into  the  outer  part  of  the  wood, 
as  it  has  been  found  that  if  this  is  not  the  case, 
particularly  in  the  treatment  of  spruce,  the  pro- 
tective coating  will  have  a  tendency  to  loosen  in 
the  form  of  shells  or  flakes,  thereby  exposing 
parts  of  the  surface  of  the  wood  to  the  attack  of 
the  parasites  in  question.  It  has  been  found  by 
examining  samples  of  spruce  coated  in  various 
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manners  under  the  microscope  that  in  case  the 
impregnating  agent  has  not  penetrated  to  some 
degree,  f.  inst.  one  or  a  few  millimeters  in  the 
wood,  there  will  be  an  interstice  between  the 
burnt  and  the  protective  coating,  which  inter- 
stice when  the  wood  is  placed  in  water  will  absorb 
water  and  push  off  the  protective  layer. 

The  impregnating  agent  which  is  called  so  in 
spite  of  the  fact  that  it  does  not  merely  impreg- 
nate the  wood  to  some  small  degree  but  also 
and  particularly  it  forms  a  coating  on  the  sur- 
face of  the  wood,  may  consist  in  tar,  pitch  or 
asfalt  as  well  as  similar  materials  which  are 
capable  of  moistening  charcoal  and  of  absorbing 
and  being  absorbed  by  charcoal.  It  has  been 
found  that  pitch  and  asfalt  are  not  so  well  adapt- 
ed as  tar  because  they  tend  to  produce  coatings 
that  will  not  adhere  sufficiently  to  the  wood.  I 
have  found  that  the  best  kind  of  tar  which  is 
also  the  cheaper  one  is  coal  tar.  Preparations  of 
tar,  such  as  the  black  varnish,  so  called,  used  for 
treating  the  bottom  of  wooden  ships,  are  also 
well  adapted. 

In  order  to  apply  the  impregnating  agent  in 
such  a  manner  that  the  coating  will  satisfy  the 
above-named  conditions  in  several  cases  it  is 
sufficient  to  spread  it  out,  preferably  in  a  hot 
condition,  over  the  surface  of  the  wood  by  paint- 
ing, spraying  or  in  similar  manner.  This  is  par- 
ticularly true  in  the  case  of  the  kinds  of  wood 
that  are  easily  treated,  such  as  pine,  ash  or  beech, 
particularly  when  they  are  well  seasoned. 

In  other  cases,  however,  and  particularly  when 
the  wood  to  be  treated  consists  of  spruce,  I  prefer 
to  cook  the  charred  wood  in  the  impregnating 
agent  for  a  considerable  time. 

In  some  cases,  in  order  to  obtain  a  sufficient 
coating,  the  impregnating  agent  is  first  applied 
in  the  hot  condition  and  then  in  the  cold  condi- 
tion, the  purpose  to  be  aimed  at  being  to  obtain 
both  the  penetration  of  the  impregnation  agent 
to  a  small  depth  into  the  wood  and  an  unbroken 
coating  on  the  surface  of  the  wood.  This  coating 
when  finished  is  preferably  lA-2  mm  thick  or 
more. 

I  have  found  that  when  the  wood  is  difficult 
to  impregnate,  as  f.  inst.  in  the  case  of  spruce, 
it  is  good  to  alternately  cook  it  in  the  impregnat- 
ing agent  and  place  it  in  the  cold  impregnating 
agent  which  can  be  repeated  for  a  few  times. 
Thus,  f.  inst.  a  pile  of  spruce  is  first  cooked  in 
coal  tar  at  a  temperature  from  100-180°  C,  prefer- 
ably 160°,  for  5  hours  and  then  placed  in  coal  tar 
for  half  an  hour  after  which  it  is  again  cooked 
for  2  hours,  once  more  placed  in  coal  tar  and  once 
more  cooked. 


In  this  method  the  use  of  fresh  unseasoned 
spruce  is  to  be  preferred. 

The  next  treatment  is  what  I  have  called 
mineralizing,  which  consists  in  incorporating  into 

5  the  coating  of  the  impregnating  agent  particles 
or  grains  of  some  hard  mineral  substance.  The 
same  may  be  a  powder  or  grains  or  shells.  Thus 
ordinary  sand  can  be  used  or  the  comminuted 
shells  of  oysters  or  mussels,  the  object  being  to 

10  impart  to  the  coating  a  consistency  or  structure 
which  cannot  be  readily  penetrated  by  the  para- 
sites in  question. 

In  order  to  make  the  coating  form  a  practically 
homogenous  layer  which  will  not  deteriorate 

13  when  influenced  by  rough  sea  or  tidal  streams 
I  prefer  to  use  for  the  mineralizing  treatment 
a  mineral  binding  agent  such  as  an  air-bound  or 
hydraulic  mortar.  I  prefer  a  hydraulic  cement 
such  as  Portland  cement  or  Roman  cement. 

20  The  mineraliser  is  applied  by  dusting  it  into  the 
coating  still  wet  or  soft  in  so  great  a  quantity 
as  the  coating  will  absorb.  Alternately  I  may  dip 
or  turn  the  wood  with  the  still  liquid  or  soft 
coating  upon  it  in  the  mineraliser  or  apply  the 

2g  same  to  the  surface  by  means  of  rollers.  Thus 
in  case  the  wood  has  been  cooked  with  the  im- 
pregnating agent  it  can  be  placed  still  hot  upon 
an  area  over  which  a  thick  layer  of  Portland 
cement  has  been  spread  out.  When  the  wood  is 

30  turned  round  as  to  apply  the  cement  to  all  sides 
of  it,  the  impregnating  agent  will  retain  all  the 
cement  it  can  possibly  absorb  and  in  a  few  min- 
utes will  solidify  to  form  an  elastic  or  plastic 
solid  or  semi-solid  coating,  from  which  any  loosely 

35  attaching  cement  can  easily  be  dusted  or  blown 
away.  Other  manners  of  applying  the  mineral- 
iser is  by  air-spraying. 

The  mineraliser  can  alternately  be  mixed  with 
the  impregnating  agent  before  the  impregnating 

40  treatment  but  in  this  case  it  must  be  used  in  so 
small  a  quantity  that  it  does  not  prevent  the 
impregnating  agent  in  penetrating  into  the  wood. 
In  case  of  the  impregnation  being  repeated,  the 
mineraliser  can  be  mixed  with  the  second  or  sub- 

45  sequent  coatings  alone,  but  I  prefer  first  to  im- 
pregnate and  then  to  mineralise. 

After  mineralisation  the  wood  is  moistened  by 
water  if  a  hydraulic  binder  has  been  used  and 
then  it  is  stored  for  some  days  or  better  for  a 

50  fortnight  to  harden  the  coating  before  its  being 
used. 

CHRISTIAN  JULIUS 

VALDEMAR  ANDREASEN. 
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The  invention  relates  to  a  process  to  con- 
centrate the  sugarcane  sap,  without  using  p:e- 
cleaning-methods. 

In  the  Netherlands  Patent  No.  39,465  is  pub- 
lished a  process  for  cleaning  crude  sugarcane  sap. 
this  sap,  beini  precleaned,  before  being  concen- 
trated to  at  least  40%  and  at  most  507^  of  diy 
substance. 

In  practice  concentration  of  sugarcane  sap  is 
done  by  using  an  evaporator  with  so-called  mul- 
tiple effect. 

Till  now  it  was  the  ordinary  way  to  clean  the 
sap  before  admitting  it  to  the  evaporator  thus 
preventing  the  inner  tubes  of  the  evaporator 
growing  filthy. 

Working  the  material  before  evaporation  i.  e. 
the  minimal  working  which  was  needed  for  pre- 
paring the  crude  sap  for  concentration  by  evapo- 
ration existed  of  a  defecation-  crudesap  cleaning. 

This  method  was  not  chosen  as  a  sap-purifica- 
tion but  as  the  cheapest  way  to  make  a  clear 
looking  sap  (thin  sap) ,  which  is  in  the  right  con- 
dition to  be  evaporated  in  a  normal  multiple 
evaporator. 

By  using  the  procedure  of  Netherlands  Patent 
No.  39,465  the  difficulty  which  arose  consisted  of 
a  special  wanted  battery  of  presses  to  work  the 
defecation  dirty  sap;  this  battery  should  be  the 
third  needed  in  the  sugar  factory. 

One  battery  of  presses  was  already  needed  for 
filtering  the  first  carbonized  dirty  sap  and  one 
for  filtering  the  second  carbonized  dirty  sap. 

The  whole  factory  therefore  grew  so  compli- 
cated and  expensive,  that  people  switched  over 
to  the  process  of  dirty  sap  on  cane-trash. 

Thus  the  crude  sap  was  limed  till  the  reaction 
became  more  or  less  alcalic,  then  boiled  and 
settled  down  in  a  first  deposit. 

The  dirty-sap  thus  obtained  was  limed  again 
till  the  reaction  became  plain-alcalic;  boiled  again 
and  settled  down  again  afterwards  for  a  second 
deposition.  After  all  these  processes  a  sufficient 
small  quantity  of  dirty  sap  was  left  to  be  used 
with  success  in  the  mill-battery.  (Dirty  sap  on 
cane  trash  process.) 

By  putting  into  practice  the  sap-purification 
method  according  to  the  Neth.  Patent  No.  39,465 
the  quality  of  thus  obtained  sugar  did  not  come 
up  to  the  expectations;  this  quality  could  not 
compete  with  the  quality  of  normal  carbonized 
sugar;  fuel  consumption  did  not  come  up  to  the 
expectations  too. 

This  was  due  to  the  big  losses  of  heat  in  the 
preparatory  treatment. 

Every  100  kg  of  cane  provides  90  kg  of  crudesap 
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with  a  specific  heat  of  0.9.  This  sap  goes  to  the 
first  settling  down  process  with  a  temperature  of 
100°  C  and  is  cooled  off  to  ±80°  C,  which  is  in  ac- 
cordance with  a  loss  of  heat  of  90x20x0.9=1620 
cal.  About  25%  of  this  sap,  i.  e.  22.5  kg  gees  to 
the  second  settling  down  process,  where  it  cools 
off  again  ±20°  C.  Loss  of  heat  in  this  point  is 
22.5x0.9x20=405  cal.  At  last  10%  of  the  crude 
sap  goes  to  the  mill  battery  where  it  cools  off 
from  80'  C  to  30°  C;  this  means  a  loss  cf 
9X50X0.9=405  cal. 

This  last  quantity  of  heat  is  only  lost  when  it 
disappears  in  the  cane  trash  or  in  the  air  near  the 
mills  by  radiating.  A  part  of  it  is  absorbed  in 
the  crude-sap  and  thus  not  lost. 

Estimating  this  loss  on  50%  of  these  405  cal., 
we  come  to  200  cal.;  the  total  losses  of  heat  on 
100  kg  of  cane  being  1620+405+200=2225  cal. 
In  a  normal  caloric  consumption  of  about  36000 
cal  in  steam  per  100  kg  of  cane,  this  means  a  loss 
of  about  6%  of  the  total  steam  consumption. 

These  circumstances  being  very  aggravating, 
it  will  be  clear  that  only  one  sugar  factory  fol- 
lowed this  process  till  now  notwithstanding  a  big 
economy  in  a  yearly  purchase  of  lime-stone  and 
coke. 

The  difficulties  of  this  process  are  not  the  car- 
bonisation of  the  concentrated  thin-sap  but  in 
the  preparatory  treatment  of  the  crude  sap  be- 
fore this  is  admitted  to  the  evaporators. 

The  main  fact  is  that  the  crude-sap  stays  for 
too  long  in  the  preparatory  treatment  (about  two 
hours),  which  causes  a  loss  of  heat  of  about  6% 
of  the  total  needed  calories  for  the  whole  process; 
then,  combination  of  time  (about  two  hours) , 
temperature  (from  100°  C  to  80°  C  after  cooling 
off),  and  pH  (values  of  about  7.5  and  even  8.0) 
are  of  such  a  degree  that  an  important  decompo- 
sition of  the  reducing  sugars  must  evolve;  by 
these,  quality  of  sap  and  sugars  is  of  course  very 
badly  influenced. 

Entirely  modifying  the  preparatory  treatment 
is  therefore  badly  needed  when  the  manufactur- 
ing process  of  the  Neth.  Patent  No.  39,465  should 
be  universally  adopted. 

The  time  wanted  for  sedimentation  and  cir- 
culation of  the  crude-sap  can  be  suppressed  en- 
tirely for  the  full  100%  by  relinguishing  the 
method  of  extracting  the  impurities  before  the 
sap  is  admitted  to  the  evaporators. 

Temperatures  cannot  be  changed  a  bit  because 
the  sap  must  reach  the  boiling  point  in  any  case 
in  the  first  evaporator.  This  lasts  only  a  few 
minutes,  in  contrary  to  the  two  hours  needed  for 
the  defecation  purification. 
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Besides  by  applicating  the  Neth.  patent  No. 
39465  method  the  sap  has  to  be  passed  through 
the  evaporator  too. 

pH  must  be  high  in  the  defecation  process  when 
a  decent  decomposition  is  wanted  with  only  a 
small  quantity  of  crude-sap. 

By  relinguishing  the  separation  of  impurities 
before  evaporation,  an  alcalic  reaction  is  not 
wanted  and  pH  can  be  fixed  at  such  a  value  that 
neither  decomposition  of  saccharose  nor  that  of 
reducing  sugars  will  take  place. 

According  to  the  invention  this  process  simply 
involves  addition  of  a  small  quantity  of  an  alka- 
line reacting  stuff  to  the  crude  sap  till  a  pH.- 
value  that  decomposition  of  saccharose  or  of  re- 
ducing sugars  will  be  kept  to  a  minimum,  or  even 
avoided  completely;  after  this,  the  sap  will  be 
ready  for  the  multiple  evaporator. 

Till  now  it  was  the  popular  opinion  that  such 
a  method  should  not  have  the  slightest  chance  of 
success  according  to  fouling  of  the  tubes  within 
a  very  short  time,  i.  e.  24  or  48  hours — then  heat 
tiansmission  would  be  reduced  to  zero.  'Neth. 
patent  No.  39465,  page  2,  lines  62-75) . 

This  statement  involved  the  popular  idea  that 
the  suspending  elements  would  settle  down  very 
soon  on  the  tubes. 

By  observing  a  lot  of  phenomena  in  sugar-fac- 
tories it  was  concluded  that  this  opinion  was  a 
mistake.  Elements  of  insoluble  stuff  being  fibres 
of  cane-trash  or  crystals  of  precipitated  salts  etc. 
have  no  tendency  of  settling  down  on  the  tubes 
along  which  they  are  streaming. 

Considerations  from  a  chemical  and  technical 
point  of  view  showed  that  incrustations  on  tubes 
originate  from  crystals  which  come  into  existence 
during  the  time  the  sap  is  flowing  along  the  tubes. 
This  was  proved  by  the  following  observation. 
During  a  second  carbonatation  with  a  great  delay 
of  crystalization  an  8"  waste  pipe  was  choked 
down  within  a  few  weeks  to  a  4"  passage  by  lay- 
ers of  CaC03. 

As  soon  as  the  delay  of  crystalization  was 
stopped  by  grafting  the  sap  which  was  to  be  car- 
bonated with  crystals  already  in  existence  no 
choking  down  of  the  tubes  could  be  observed  even 
during  a  four-month  campaign,  while  at  least  the 
same  quantity  of  suspending  elements  passed  the 
tubes  per  time-unit. 


From  this,  could  be  concluded  that  an  evapo- 
rator should  not  foul  quickly  when  crude-sap  and 
precipitation  were  sent  to  this  apparatus  but  be- 
sides this  could  be  expected  that  the  evaporator 

S  will  grow  dirty  in  a  much  slower  degree,  because 
the  crystals  always  coming  into  existence  during 
the  evaporation  process  will  not  only  precipitate 
on  the  tube  pipes  but  also  on  the  layers  already 
present  and  so  form  an  excellent  base  for  crystal- 

10  lisation. 

A  test  evaporation  for  this  process  was  then 
put  into  practice.  After  12  days'  use  the  tubes 
were  inspected  and  they  were  found  completely 
clean. 

15  After  23  days'  use  the  transmission-coefficient 
practically  did  not  change  at  all,  therefore  con- 
clusion was  right  that  the  evaporation  had  grown 
less  dirty  in  comparison  to  the  purified  sap  ob- 
tained by  the  usual  sap  defecation  where  an  ap- 

o«,  paratus  had  to  be  cleaned  thoroughly  after  a  3 
to  4  weeks'  use. 

According  to  the  invention  every  preparatory 
purification  of  the  crude-sap  before  submitting  it 
to  a  concentrating  process  can  be  omitted  now. 

.,-  By  this  all  losses  are  abolished  connected  in- 
evitably to  a  preparatory  purification;  this  result 
only  is  already  a  very  important  technical  effect. 

Besides  a  lot  of  apparatus  included  their  pumps 
and  pipes  with  their  service  and  upkeep  can  be 

;t0  omitted,  as  two  settlers,  one  defecation-pan  and 
several  recipients. 

Finally  the  inevitable  break  down  of  reducing 
sugars  during  preparatory  purification  is  avoided, 
therefore  a  considerable  better  quality  of  sugar 

35  will  be  obtained. 

By  putting  this  process  into  practice  the  nor- 
mal evaporator  had  to  be  improved. 

It  is  not  necessary  to  change  the  tubes,  but 
inlet-  and  outlet-pipes  and  casing  conducts  be- 

40  tween  the  separate  bodies  had  to  be  chosen  with 
a  wider  passage. 

Of  course  this  depends  upon  the  chosen  size  of 
the  evaporator;  further  alterations  are  not  neces- 
sary. 

43  As  a  result  of  this  new  idea  the  proper  sap- 
purification  can  be  applied  now  to  a  concen- 
trated, neutralized  crude  sap,  which  will  give  an 
entirely  new  aspect  to  the  sugar- fabrication. 

JACOB  DEINEMA. 
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This  application  is  a  continuation  of  my  co- 
pending application  Serial  No.  144,717,  filed  May 
25,  1937.  This  invention  relates  to  valve  control 
gear  for  piston  engines  and  machines,  and  more 
particularly  for  piston  compressors.  .5 

Regulating  devices  for  internal  combustion  en- 
gines in  which  the  cylinders  rotate  about  their 
axes  while  the  fuel  is  admitted  axially  through 
the  cylinder  head  are  known.  With  such  ar- 
rangements the  ports  for  admission  and  discharge  10 
in  the  stationary  cap  are  disposed  in  the  same 
radial  distance  from  the  center  and  registering 
with  a  single  common  port  in  the  cylinder  head. 
Types  of  valve  control  gear  for  prime  movers, 
more  particularly  steam  engines,  are  also  known,  lo 
consisting  of  a  continuously  rotating  control  disc 
which  fulfills  the  function  of  the  control  member, 
and  which  is  provided  with  inlet  and  outlet  ports 
disposed  in  offset  relation  to  each  other,  and 
of  a  rotatable  closing  disc  which  is  adapted  to  20 
regulate  the  degree  of  admission  to  the  cylinders. 
All  these  known  types  of  construction,  insofar 
as  they  relate  to  internal  combustion  engines, 
make  no  provision  for  varying  the  respective 
duration  of  admission,  compression  and  exhaust.  2o 

The  present  invention  relates  to  a  valve  con- 
trol, for  piston  machines,  particularly  piston 
compressors,  having  a  cylinder  coupled  for  rota- 
tion with  the  crank-shaft  of  the  machine  and 
adapted  to  rotate  in  a  stationary  cap,  character- 
ized  by  the  provision  in  the  cylinder  head  and 
also  in  the  cap  head  of  separate  ports  disposed 
at  different  radial  distances  from  the  axis  of 
rotation  of  the  cylinder  head  in  such  a  way,  that 
the  admission  ports  are  disposed  near  the  axis  35 
of  rotation  and  the  discharge  ports  in  the  mar- 
gin zone  of  the  rotating  cylinder.  The  ports  are 
arranged  concentrically  to  each  other  and  also  to 
the  axis  of  rotation,  and  so  arranged  and  dimen- 
sioned that  on  rotation  of  the  cylinder  head  40 
these  ports  coact  with  each  other  and  control  the 
admission  to  and  discharge  from  the  working 
cylinder,  independently  one  of  the  other,  in  a 
manner  appropriate  to  the  working  cycle  of  the 
machine.  45 

By  disposing  the  control  openings  on  rotating 
cylinders  in  this  way,  the  result  is  obtained,  that 
the  medium  such  as  air,  gas  or  the  like  entering 
the  cylinder  near  the  axis  of  rotation  will  be 
distributed  by  centrifugal  force  from  the  middle  50 
of  the  cylinder  towards  the  margin  of  the  cylin- 
der and  compressed  in  the  margin  zone,  while  the 
medium  leaving  the  cylinder  is  forced  by  cen- 
trifugal force  through  the  outlet  openings  ar- 
ranged near  the  margin  of  the  cylinder.   The  ro-  55 


tating  cylinder  acts  in  the  manner  of  a  separator 
and  compresses  the  medium,  which  has  entered 
the  cylinder  near  the  axis  of  rotation  towards  the 
marginal  zone,  so  that  in  the  middle  where  the 
inlet  openings  are  disposed  a  suction  effect  ap- 
pears and  a  greater  amount  of  the  medium  is 
sucked  in,  while  the  medium  which  is  to  be  dis- 
charged is  pressed  by  the  centrifugal  effect  in  the 
margin  zone,  where  the  outlet  openings  are  dis- 
posed and  is  forced  through  said  outlet  openings, 
whereby  a  more  effective  emptying  of  the  cylinder 
is  obtained.  The  disposition  of  the  admission 
ports  near  the  center  and  of  the  discharge  ports 
in  the  margin  zone  in  combination  with  a  rotat- 
ing cylinder,  according  to  the  invention,  there- 
fore, when  used  for  compressors,  or  pumps,  in- 
creases the  volumetric  effect,  and  when  used  for 
engines,  such  as  internal  combustion  engines  in- 
creases the  output  in  such  a  manner  as  is  only 
obtained  by  a  super  charging  device. 

The  process,  according  to  the  invention,  there- 
fore, is  characterized  by  introducing  the  gaseous 
medium  into  the  rotating  cylinder  near  the  axis 
of  rotation,  distributing  and  compressing  the  said 
medium  towards  the  marginal  zone  of  the  cylin- 
der by  centrifugal  force  exerted  by  the  rotation 
of  the  said  cylinder  and  afterwards  discharging 
the  said  medium  under  the  action  of  the  said 
centrifugal  force  at  a  place  in  the  margin  zone 
of  the  said  cylinder. 

Moreover  the  valve  gear  according  to  the  in- 
vention is  particularly  simple.  This  simplicity  of 
construction  is  due  to  the  fact  that  the  valve 
gear  consists  substantially  of  only  two  parts, 
namely,  a  rotating  part  formed  by  the  cylinder 
head  itself,  and  a  stationary  part  formed  by  the 
cap,  to  which  parts  the  inlet  and  outlt  conduits 
may  be  directly  connected. 

The  control  means  provided  by  the  present  in- 
vention is  of  particular  advantage  when  applied 
to  compressors,  especially  to  compressors  used  in 
refrigerating  machines. 

By  virtue  of  the  present  invention  it  becomes 
possible,  owing  to  the  provision  of  the  ports  in 
the  head  of  the  cylinder  cap,  to  vary  the  effective 
length  of  these  ports  by  the  insertion  of  sliding 
shutters  or  diaphragms,  by  which  means  the  de- 
gree of  compression  or  the  rate  of  admission  of 
the  cold  vapor  may  be  regulated  as  required  to 
suit  varying  conditions. 

The  arrangement  may  be  such  that  in  the 
stationary  cap  there  are  provided  control  ports 
which  are  adapted  to  register  temporarily  with 
the  ports  in  the  cylinder  head,  and  the  lengths  of 
arc  of  which  are  adjustable  independently  of  one 
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another  by  means  of  shutters,  diaphragms,  or 
similar  means,  for  the  purpose  of  separately  al- 
tering the  length  of  the  openings  period  of  the 
outlet  and  of  the  inlet. 

In  the  accompanying  drawing  several  con- 
structional examples  of  the  invention  are  illus- 
trated. 

In  the  drawing: 

Fig.  1  is  a  sectional  view  of  a  machine  equipped 
with  the  control  means  according  to  the  inven- 
tion. 

Pig.  2  shows  an  arrangement  of  the  control 
ports  in  the  cap  head  and  in  the  cylinder  head 
for  a  compressor  or  the  like. 

Fig.  3  shows  an  arrangement  of  the  control 
ports  in  the  cap  head  and  in  the  cylinder  head 
for  a  machine  working  on  the  four-stroke  prin- 
ciple. 

Fig.  4  is  an  elevational  view  of  the  end  of  the 
cylinder  showing  means  for  varying  the  length 
of  the  orifice  of  the  ports  in  the  cap. 

Fig.  5  is  a  sectional  view  taken  on  the  line 
V— V  of  Fig.  4. 

Fig.  6  is  a  section  taken  on  the  line  VI — VI  of 
Fig.  4. 

Fig.  1  shows  a  constructional  form  of  the  in- 
vention, in  which  one  part  of  the  valve  gear  is 
formed  directly  by  the  cylinder  itself.  The  cyl- 
inder I  is  .iournalled  so  as  to  rotate  about  its  axis 
in  a  cap  2  and  in  a  bearing  3  and  is  driven  from 
the  crank  shaft  4  trough  a  bevel  wheel  gearing 
5,  6.  The  end  wall  or  head  of  the  cylinder  I  bears 
in  a  fluid-tight  manner  against  the  cap  2  and  is 
provided  with  ports  which,  when  the  cylinder  ro- 
tates about  its  axis  are  adapted  to  register  tem- 
porarily with  ports  provided  in  the  end  wall  of 
the  cap  2. 

Fig.  2  shows  an  arrangement  of  the  control 
ports  in  which  slot-shaped  ports  are  provided  in 
the  stationary  cap  head,  and  hole-shaped  ports 
in  the  rotary  cylinder  head  or  an  arrangement  for 
use  in  a  compressor.  The  end  wall  of  the  cylin- 
der is  provided  with  the  inlet  port  7  and 
the  outlet  port  8  and  adapted  to  rotate  in 
the  direction  of  the  arrow,  while  the  sta- 
tionary end  wall  of  the  cap  2  is  provided  with  an 
inlet  port  9  and  an  outlet  port  10.  The  control 
means  is  shown  in  the  Dosition  in  which  the  in- 
take commences,  that  is  to  say  about  when  the 
piston  has  reached  its  top  dead  centre  position. 
On  the  end  wall  of  the  cylinder  rotating  out  of 
the  position  shown  in  the  direction  of  the  arrow, 
the  inlet  port  7  registers  for  a  period  with  the 
port  9  and  the  inflow  into  the  cylinder  continues 
as  long  as  the  port  9  which  is  in  the  form  of  an 
arc  of  a  circle  slides  past  the  opening  7,  the 
length  of  the  orifice  of  the  port  9  determining  the 
length  of  the  inflow  period.  At  the  same  time 
however,  the  outlet  port  8  moves  in  the  direction 
of  the  arrow  during  which  the  outlet  opening  10 
in  the  end  wall  of  the  cap  or  cap  head  bears 
against  the  solid  part  of  the  cylinder  head  and  is 
thereby  kept  closed.  As  the  cylinder  head  con- 
tinues to  rotate,  the  inlet  port  7  passes  over  the 
end  of  the  port  9  in  the  cap  head,  so  that  this 
opening  is  closed  by  the  solid  part  of  the  cap 
head.  Compression  is  effected  by  virtue  of  the 
fact,  that  during  the  compression  stroke  of  the 
piston  the  exhaust  port  8  slides  against  the  solid 
part  of  the  cap  head  until  it  registers  with  the 
exhaust  port  (0,  the  length  of  the  slot  determin- 
ing the  degree  of  the  compression.  As  the  rotary 
motion  of  the  cylinder  continues  the  outlet  port 
8  registers  with  the  outlet  port  1 0,  and  the  dura- 
tion of  the  opening  period  is  determined  by  the 


length  of  the  orifice  of  the  port  10.  As  the  draw- 
ing shows,  the  openings  controlling  the  inlet  are 
arranged  on  a  different  radius  from  that  on 
which  the  opening  controlling  the  outlet  is  dis- 
5  posed  so  that  the  openings  controlling  the  inlet 
and  those  controlling  the  outlet  have  no  influence 
on  one  another,  the  inlet  ports  being  arranged 
near  the  center  of  the  cylinder  and  the  outlet 
ports  in  the  margin  zone.   After  the  completion 

10  of  one  revolution  of  the  crank  shaft  the  cycle  of 
operations  in  the  cylinder  recommences,  since 
this  engine  operates  on  a  two -stroke  cycle.  For 
this  reason  in  this  engine  the  rotary  cylinder 
must  be  driven  by  the  crank  shaft  with  a  ratio  of 

15  transmission  of  1:1. 

Fig.  3  shows  the  arrangement  of  the  control 
ports  for  a  piston  machine  working  on  the  four- 
stroke  principle,  or  an  internal  combustion  en- 
gine.  As  the  cylinder  head  rotates,  the  hole- 

20  shaped  inlet  port  1 1  therein  registers  with  the  in- 
let slot  12  in  the  cap  head,  while  the  outlet  slot 
14  coacts  with  the  hole-shaped  outlet  port  13  to 
control  the  exhaust.  As  may  be  seen  from  the 
figure  of  the  drawing,  it  is  possible,  by  suitable 

25  dimensioning  of  the  slots  as  regards  their  length, 
to  obtain  the  most  favorable  duration  of  opening 
for  the  admission  and  for  the  exhaust. 

By  arranging  the  slots  and  openings  at  differ- 
ent radial  distances  from  the  axis  of  rotation  it 

30  is  possible  to  obtain  opening  periods  of  the  valve 
gear  of  different  duration  for  the  suction  and  for 
the  exhaust. 

The  control  ports  may  also  be  provided  in  a 
cylinder  head  or  cylinder  end  formed  in  accord- 

35  ance  with  any  body  of  rotation,  and  be  adapted  to 
coact  with  openings  in  a  correspondingly  shaped 
cap.  The  arrangement  of  the  control  ports  di- 
rectly in  the  cylinder  head  has  the  advantage 
that  the  clearance  is  reduced  to  a  minimum. 

40  The  slot  shaped  ports  may  also  be  arranged  in 
the  cylinder  head  and  the  hole  shaped  ports  in 
the  cap  head. 

The  valve  gear  according  to  the  invention  may 
of  course  also  be  used  for  double  acting  piston 

45  engines  or  machines,  in  which  case  both  cylinder 
ends  or  end  walls  may  be  provided  with  ports 
adapted  to  coact  with  caps  (2) . 

The  rotary  valve  member  or  the  cylinder  may 
be  driven  by  any  suitable  transmission  members. 

50  such  as  toothed  wheels  'Figure  1>,  a  chain  or  the 
like. 

The  valve  gear  or  control  means  may  also  be 
so  constructed  that  the  openings  periods  can  be 
altered  by  varying  the  effective  length  of  the 

55  slots,  in  which  case  the  adjustable  slots  will  be 
provided  in  the  stationary  part  of  the  control  ar- 
rangement. The  effective  length  of  the  control 
slots  may  be  varied  by  the  insertion  of  shutters 
or  slidable  shutter-like  members. 

60  Figs.  5,  6  and  7  show  an  arrangement  for  a 
compressor,  according  to  Fig.  3.  in  which  the 
length  of  the  slot-shaped  control  ports  is  vari- 
able. In  the  control  slots  for  discharge  10  and 
for  admission  9  in  the  cap  head  2'  there  are  in- 

65  serted  shutters  15  and  16  which  slide  with  a 
tight  fit  by  means  of  tongues  17.  18  against  the 
cylinder  head  I'.  The  shutters  15  and  16  are 
guided  in  recess  19  in  the  cap  head  between  the 
cap  head  2'  and  a  covering  plate  20  having  holes 

70  to  which  are  connected  the  conduits  21.  22.  The 
shutters  15,  16  are  provided  on  their  edges  with 
teeth  23  meshing  respectively  with  gear  wheels 
24,  25  by  means  of  which  the  shutters  may  be  ad- 
justed in  the  arcuate  guideways  19  in  the  cap 

75  by  rotation  of  the  shafts  26,  27.    Since  the  space 
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beneath  the  shutter  16  is  closed  off  from  the  in- 
terior of  the  conduit  22  the  control  means  are 
cut  off  when  the  control  port  9  in  the  cap  head  2 ' 
is  covered  over  by  the  tongue  18  as  shown. 

The  medium  to  be  compressed  is  introduced  in- 
to the  rotating  cylinder  I  near  the  axis  of  rota- 
tion through  the  admission  ports  7,  9,  arranged  in 
the  cylinder  head  I'  and  in  the  cap  head  2'  re- 
spectively while  the  piston  is  moving  down.  At 
the  same  time  the  medium  will  be  distributed  and 
compressed  towards  the  margin  zone  of  the  cyl- 
inder I  by  centrifugal  force  exerted  by  the  ro- 
tation, thereby  allowing  a  greater  amount  of  the 
medium  to  enter  the  cylinder.    Thereafter  com- 


pression follows  by  upward  movement  of  the  pis- 
ton and  discharge  under  the  action  of  the  cen- 
trifugal force  through  the  discharge  ports  8,  10, 
arranged  in  the  cylinder  head  I '  and  in  the  cap 

5  head  2',  respectively,  the  admission  and  discharge 
periods  being  variable  by  the  adjustable  shut- 
ters 16  and  15,  respectively. 

The  control  arrangement  according  to  the  in- 
vention is  applicable  with  advantage  to  other 

10  kinds  of  machines  and  the  like  operating  with 
pistons,  such  as  for  instance  compressed  air  mo- 
tors, steam  engines,  pumps,  internal  combustion 
engines  and  the  like. 
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This  invention  relates  to  improvements  in  free 
piston  motor  compressors  provided  with  opposite- 
ly moving  flying  masses,  more  especially  to  the 
cross-sectional  outlines  of  the  pistons  and  the 
arrangement  of  the  gearing  elements  connected 
thereto. 

In  free  piston  motor  compressors  of  the  kind 
described  the  flying  masses  are  connected  with 
one  another  by  a  gearing  ensuring  their  syn- 
chronous operation.  Mechanical  gearings  of  this 
kind  are,  as  a  rule,  subdivided  in  two  halves  sym- 
metrically arranged  to  the  longitudinal  axis  on 
both  longitudinal  sides  of  the  engine  in  order  to 
avoid  unilateral  stresses.  Rack-and-pinion  or 
link  gears  are  mostly  used  for  this  purpose.  In 
the  first  case  two  racks  are  secured  to  each  of 
the  flying  masses  extending  parallely  to  the  axis 
of  the  engine.  The  racks  engage  diametrically  a 
pinion  journaled  on  the  engine  casing.  In  the 
second  case  the  pinion  is  replaced  by  a  two- 
armed  link.  Each  of  its  ends  is  engaged  by  a 
link  the  other  ends  of  which  are  jointed  to  each 
of  the  flying  masses.  As  the  halves  of  the  gear- 
ing have  to  be  placed  outside  the  walls  confining 
the  cooling  space,  the  exhaust  crown  or  other 
implements  attached  to  the  motor  cylinder,  the 
distance  of  the  gearing  elements  from  the  axis 
of  the  engine  becomes  relatively  great.  If  the 
compressor  pistons  have  a  radius  greater  than 
this  distance,  the  gearing  elements  to  be  con- 
nected with  the  flying  masses  can  be  directly  se- 
cured to  these  compressor  pistons.  Otherwise  it 
would  be  necessary  to  connect  a  cross-head  to 
a  prolongation  of  the  motor  piston  inserted  be- 
tween the  motor  piston  and  the  compressor  pis- 
ton, this  cross-head  projecting  outwards,  for  in- 
stance, through  slots  in  the  wall  of  the  corre- 
spondingly prolonged  motor  cylinder,  and  to  se- 
cure the  gearing  elements,  to  be  connected  with 
the  flying  masses,  to  the  ends  of  the  cross-head. 
Such  cross-head  not  only  complicates  the  engine, 
but  above  all  entails  the  drawback  that  the  en- 
gine, and  also  the  flying  mass  are  elongated  by 
the  length  of  the  stroke  of  the  cross-head.  Here- 
by firstly  the  required  place  and  the  weight  of 
the  engine  are  enlarged,  and  secondly  also  the 
weight  of  the  flying  mass  is  increased,  whereby 
the  number  of  strokes  per  unit  of  time  is  reduced 
and  in  accordance  the  effect  of  the  engine  is 
diminished. 

The  object  of  the  present  invention  is  to  af- 
ford the  possibility  of  directly  connecting  the 
gearing  elements  to  be  combined  with  a  flying 
mass  to  a  compressor  piston  even  in  the  case 
that  the  radius  of  the  compressor  piston  is  small- 


er than  the  required  minimum  distance  of  the 
halves  of  the  gearing  from  the  axis  of  the  engine. 

It  may  be  noted  that  this  requirement  above 
all  presents  itself  in  connection  with  multistage 

5  compressors.  If  in  this  case  a  plurality  of  com- 
pressor stages  is  connected  with  a  flying  mass, 
the  required  compensation  of  forces  and  works 
involves  that  the  piston  of  the  lowest  stage  com- 
bined with  this  flying  mass  does  not  exceed  a 

10  certain  dimension.  This  is  especially  true  when 
the  compressor  is  symmetrically  subdivided,  i.  e. 
when  on  each  side  of  the  engine  a  complete  mul- 
tistage compressor  is  arranged.  On  the  other 
hand,  if,  for  instance,  in  a  two-stage  compressor 

1 5  the  piston  of  the  first  stage  is  connected  with  the 
one  flying  mass  and  the  piston  of  the  second 
stage  with  the  other  flying  mass,  the  compressor 
piston  of  the  first  stage  may,  it  is  true,  be  given 
a  sufficiently  great  diameter  to  connect  the  gear- 

20  ing  directly  with  this  piston,  but  this  is  impos- 
sible with  the  piston  of  the  second  stage. 

According  to  the  invention,  even  in  the  case 
that  the  radius  of  the  greatest  of  the  compressor 
pistons  secured  to  the  flying  mass  is  too  small 

25  to  allow  its  connection  with  the  gear  elements 
within  its  circular  face,  this  connection  is  ren- 
dered possible  by  giving  this  compressor  piston 
an  elongated  cross-sectional  outline  deviating 
from  a  circle  so  that  its  projection  from  the  axis 

30  of  the  engine  in  the  direction  of  the  greater  geo- 
metrical axis  becomes  greater  than  the  radius 
of  the  cylindrical  piston,  whereas  the  extension 
in  the  direction  of  the  smaller  geometrical  axis 
is  smaller  than  this  radius. 

So  This  part  of  the  compressor  piston  widely  pro- 
jecting from  the  engine  axis  is  used  for  con- 
necting the  gear  elements.  The  cross-sectional 
outline  of  this  non-cylindrical  piston  may  be,  for 
instance,  a  rectangle  or  a  figure  composed  of  one 

40  rectangle  and  two  semicircles  or  an  ellipse,  a 
rhombus  or  the  like.  The  "cylinder"  in  which 
this  compressor  piston  reciprocates  is  given  the 
same  cross-sectional  form  as  the  piston.  It  is 
true  that  the  wall  of  such  a  cylinder  is  less  re- 

43  sistant  to  inner  pressure  than  the  usual  cylin- 
drical wall.  But  owing  to  the  fact  that  here  as 
a  rule  relatively  low  pressures  are  to  be  con- 
templated (in  multistage  compressors  only  the 
lower  stages)  the  satisfactory  reinforcement  of 

50  the  walls  presents  no  difficulty.  Likewise  the 
packing  of  the  non-circular  piston  may  be  satis- 
factorily effected  by  packing  rings  similar  to  the 
usual  piston  rings  and  yieldingly  pressed  against 
the  cylinder  wall  so  that,  besides  the  more  com- 

55  plicated  manufacture  of  the  non-circular  pistons 
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and  "cylinders"  no  difficulties  will  occur.  On  the 
other  hand,  we  obtain  the  advantage  that  the 
required  place  and  the  weight  of  the  engine  as 
well  as  the  weight  of  the  flying  mass  are  di- 
minished, even  when  the  connection  of  the  gear 
elements  with  the  compressor  piston  is  allowed 
only  at  one  side  of  the  engine.  Likewise  the 
space  required  for  disconnecting  the  engine  is 
correspondingly  diminished.  The  invention  is 
especially  valuable  in  case  it  allows  the  connec- 
tion of  the  gear  elements  at  both  sides  of  the 
engine  because  then  the  advantages:  reduction 
of  required  place  and  reduction  of  weight  of  the 
engine  and  the  flying  mass  are  fully  utilized. 

The  invention  is  illustrated,  by  way  of  exam- 
ple, in  the  annexed  drawings  of  which 

Figs.  1  to  7  show  a  free  piston  motor  com- 
pressor with  four-stage  compression,  Fig.  1  being 
a  longitudinal  cross-sectional  side  view,  and  Figs. 
2  to  5  being  vertical  cross-sections  on  the  lines 
II— n,  III— III,  IV— IV,  and  V— V  of  Fig.  1  re- 
spectively. 

Fig.  6  is  a  longitudinal  cross-sectional  plan 
view,  and 

Fig.  7  shows  the  moving  parts  '  flying  masses) 
of  the  engine  in  side  elevation. 

Figs.  8  and  9  show  the  same  flying  masses 
as  Fig.  1  in  connection  with  another  coupling 
gear,  Fig.  8  being  a  side  elevation  and  Fig.  9  a 
vertical  cross-section  on  the  line  IX — IX  of  Fig.  8. 

Figs.  10  and  11  show  a  special  arrangement 
of  the  coupling  gear,  Fig.  10  being  an  axial  lon- 
gitudinal cross-section  and  Fig.  11  an  axial  cross- 
sectional  plan  view. 

Figs.  12  to  18  show  different  shapes  of  com- 
pressor pistons  according  to  the  invention. 

Figs.  19  to  22  show  a  free  piston  motor  com- 
pressor provided  with  two  compressor  stages,  Fig. 
19  being  an  axial  cross-sectional  side  view,  and 
Figs.  20  to  22  being  vertical  cross-sections  on 
the  lines  XX,  XXI,  and  XXH  of  Fig.  19. 

In  the  free  piston  motor  compressor  repre- 
sented by  Figs.  1  to  7  the  two  motor  pistons 
2,  3  oppositely  reciprocate  in  a  motor  cylinder 
I,  the  left  motor  piston  2  being  connected  with 
the  compressor  piston  5  of  the  first  stage  and 
with  the  compressor  piston  8  of  the  fourth  stage. 
The  piston  5  in  the  compressor  cylinder  9  acts 
upon  the  compressor  space  15,  the  compressor 
piston  8  acts  upon  the  compressor  space  18  sit- 
uated in  the  interior  of  cylinder  9. 

The  motor  piston  3  is  connected  with  the  com- 
pressor piston  6  of  the  second  stage  which  acts 
in  the  compressor  cylinder  10  upon  the  com- 
pressor space  16.  The  compressor  piston  7  of 
the  third  stage  is  in  this  example  shown  arranged 
concentrically  to  the  compressor  cylinder  10  and 
integral  therewith;  it  acts  upon  the  compressor 
space  17  bored  into  the  motor  piston  3.  To  en- 
sure synchronous  reciprocation  of  the  two  flying 
masses  formed  by  pistons  2,  5,  8  and  3,  6  re- 
spectively a  rack-and-pinion  gear  of  well-known 
construction  arranged  symmetrically  to  the  axis 
of  the  engine  is  used.  If  the  compressor  piston 
5  of  the  first  stage  were  of  cylindrical  shape 
as  indicated  by  the  dotted  circle  C  in  Fig.  1, 
the  racks  21,  22  to  be  connected  with  the  flying 
mass  2,  5,  8  could  no  more  engage  this  piston 
because  in  view  of  the  cooling  jacket  30  and  the 
exhaust  crown  31  to  be  provided  on  motor  cylin- 
der I  they  must  be  arranged  in  so  great  a  dis- 
tance from  the  axis  of  the  engine  that  they  lie 
outside  the  circular  face  C.  In  order  to  neverthe- 
less allow  this  connection,  the  cross-section  of 
the  piston  5  is  made  rectangular  as  shown  in 


Fig.  2,  so  that  the  racks  21,  22  fall  within  the 
outline  of  this  rectangle.  The  walls  confining 
the  compressor  cylinder  9  are  correspondingly 
plane.  To  reinforce  these  walls  against  the  inner 
.-,  pressure  they  are  encompassed,  as  shown  in  Fig. 
2,  by  an  elliptic  mantle  32  vaulting  the  plane 
walls  and  connected  with  said  walls  by  longitudi- 
nal or  transverse  ribs.  The  space  between  both 
cylinder  walls  may  serve  as  an  additional  re- 
10  ceiver  for  scavenging  air.  The  space  19  formed 
between  the  piston  5  and  the  cylinder  9  on  the 
side  turned  toward  the  motor  part  serves  as 
scavenging  pump  in  the  well-known  manner. 
The  racks  21  and  22  are  in  this  case  passed 
15  through  air-tight  holes  in  the  front  wall  33  and 
in  the  wall  20  of  the  compressor  'Fig.  6*.  On 
the  right  side  of  the  engine  the  racks  23,  24  en- 
gaging the  flying  mass  3,  6  are  connected  to 
the  cross-head  25  integral  with  the  motor  piston 
2o  3  and  projecting  outwards  through  longitudinal 
slots  26,  27  of  the  motor  cylinder  I.  The  racks 
21,  23  and  22,  24  lying  on  the  same  respective 
side  of  the  engine  engage  at  diametrically  op- 
posed points  the  pinions  28,  29  respectively. 
23  Each  of  these  pinions  is  rotatably,  but  not  shift- 
able  journaled  on  the  mantle  30  of  the  motor 
cylinder  I. 

By  shaping  the  piston  5  of  the  first  compressor 
stage  according  to  the  invention  with  a  flat  rec- 
30  tangular  outline,  on  the  left  side  of  the  engine, 
place  is  saved  which  otherwise  would  be  required 
for  lodging  and  reciprocating  the  cros^-head 
which  would  have  to  be  provided  in  the  case 
of  a  compressor  piston  having  the  usual  circular 
3_j  cross-section.    Consequently,  the  total  length  of 
the  plant  is  essentially  reduced.    It  is  in  the 
same  sense  that  act  in  the  example  shown  the 
lodgment  of  the  high  pressure  cylinder  12  in  the 
low  pressure  cylinder  9,  known  in  itself  and  the 
40  lodgment  of  one  compression  stage  (working 
space  17)  in  the  motor  piston.   Hereby  we  attain 
that  this  engine  comprising  a  four-stage  com- 
pressor requires  no  more  space  than  a  normal 
engine  working  with  the  same  stroke  of  flying 
4-  masses  and  having  only  a  two-stage  compressor 
with  one  stage  at  each  side  of  the  engine. 

Figs.  8  to  11  show  the  flying  masses  of  the 
same  engine  provided  with  link-gearing.  On 
each  longitudinal  side  of  the  engine  a  two-armed 
.-.O  lever  36  is  journaled  on  a  pivot  35  fixed  in  the 
frame  of  the  engine.    The  ends  of  this  lever  36 
are  engaged  by  two  links  37  and  38.   The  other 
ends  of  the  links  37  are  linked  to  the  rectangular 
piston  5,  and  the  other  ends  of  the  link  38  are 
g5  jointed  to  the  cross-head  39  integral  with  the 
piston  3.    Also  in  this  case  the  enlarged  lateral 
projection  of  the  rectangular  piston  5,  as  com- 
pared with  the  circular  outline  C  in  Fig.  2  per- 
mits of  the  immediate  connection  of  the  gear 
co  elements  37  with  the  piston. 

The  advantages  of  the  invention  thus  appear 
similarly  when  using  this  kind  of  connecting 
gear.    In  order  that  in  this  case  the  space  19  (on 
the  right  side  of  the  piston  5)  may  also  serve  as 
65  working  space,  for  instance,  of  a  scavenging 
pump,  the  links  37  iFigs.  10,  11)  oscillate  in  pock- 
ets 52  originating  from  the  piston  5  and  tightly 
passed  outwards  through  the  front  wall  20. 
The  outline  of  the  piston  5  shown  in  Fig.  12 
70  may  be  imagined  as  being  produced  by  cutting 
off  two  opposite  segments  from  a  circular  face. 
This  form  is  advantageous  for  manufacturing  the 
compressor  cylinders.   Into  a  cylinder  40  with 
cylindrical  bore  two  segmental  pieces  41,  42  are 
75  inserted  so  that  the  plane  walls  of  these  segments 
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together  with  the  uncovered  parts  of  the  cylinder 
40  encompass  the  piston  5. 

In  Fig.  13  the  outline  of  the  piston  5  is  formed 
by  a  rectangle  and  two  semicircles. 

Fig.  14  shows  an  elliptic  outline,  Fig.  15  a  rhom- 
bic outline  with  rounded  angles  of  the  piston  5. 

According  to  Fig.  16  the  rhombus  is  so  flat  that 
its  sides  become  tangents  to  the  motor  piston  2. 

To  further  reduce  the  effective  face  of  the  com- 
pressor piston  5,  one  may  make  a  stationary  pis- 
ton project  through  the  compressor  piston  and 
into  the  motor  piston,  as,  for  instance,  the  piston 
7  into  the  piston  3  (Fig.  1)  so  that  as  the  effec- 
tive cross-section  of  the  piston  may  be  considered 
the  hatched  face  in  Fig.  17. 

If  it  is  desired  to  further  diminish  the  effective 
cross-section  of  the  piston,  besides  the  one  sta- 
tionary piston  arranged  concentrically  to  the 
axis  of  the  engine,  alongside  the  latter  other 
stationary  pistons  may  be  provided  tightly  pene- 
trating the  compressor  piston.  The  effective 
cross-section  of  the  piston  then  corresponds  to 
the  hatched  face  in  Fig.  18. 

Figs.  19  to  22  show  a  free  piston  motor  com- 
pressor provided  with  a  two-stage  compressor. 

The  piston  50  of  the  first  compressing  stage  has 
in  this  case  a  diameter  sufficient  to  permit  of  the 
immediate  connection  of  the  racks  21,  22  of  the 
coupling-gear  with  this  piston  having  the  usual 
cylindrical  form.  However  the  piston  60  of  the 
second  compressing  stage,  when  shaped  in  the 
usual  form,  becomes  only  a  little  greater  than 
the  motor  piston.  Therefore  in  the  present  ex- 
ample this  piston  is  given  an  elongated  outline 


in  the  form  of  a  flat  ellipse  as  shown  in  Fig.  22. 
For  reinforcing  the  wall  70  of  the  elliptic  com- 
pressor cylinder  a  second  cylindrical  wall  71  is 
placed  around  it,  and  between  both  walls  70  and 

5  7 1  longitudinal  and  transverse  ribs  are  provided, 
so  that  the  cylinder  sustains  the  relatively  high 
pressure  of  the  second  compression  stage.  The 
racks  23,  24  may  now  immediately  engage  the  pis- 
ton 60  of  the  second  compressing  stage  so  that 

10  again  no  cross-head  is  required  for  connecting 
the  racks  23,  24  to  the  flying  mass  3,  60.  Again 
the  length  of  the  engine  required  for  lodging  and 
reciprocating  the  cross-head  is  saved,  whereby 
the  place  required  and  the  weight  of  the  engine 

15  and  that  of  the  flying  mass  are  correspondingly 
reduced.  This  engine  with  the  two-stage  com- 
pressor needs  no  more  place  than  a  quite  sym- 
metrical engine  having  one  one-stage  compressor 
on  each  side,  the  piston  of  which  permits  of  con- 

20  necting  the  elements  of  the  coupling-gear  to  be 
attached  to  the  flying  masses  immediately  with 
these  pistons. 

The  space  63  situated  at  the  left  side  of  the 
piston  60  turned  toward  the  motor  part  may 

25  either  communicate  with  the  atmosphere  or  with 
a  working  space  serving,  for  instance,  as  an  addi- 
tional scavenging  pump,  a  buffer  or  the  like. 
The  coupling  gear  is  in  this  example  wholly 
lodged  in  the  scavenging-pump  casing  75  con- 

30  necting  the  compressor  cylinder  59  of  the  first 
stage  with  the  cylinder  70  of  the  second  stage. 
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There  is  a  class  of  utility  plants,  the  blossoms 
or  the  stalks  and  other  organs  of  which  are 
separately  utilized.  Alternately,  two  or  more 
parts  of  the  plant  are  used  after  their  mutual 
separation.  The  most  important  of  such  plants 
is  the  hop  and  therefore  only  the  hop  will  be  re- 
ferred to  hereinafter.  In  the  case  of  hops,  the 
pistillate  cones  or  strobiles,  hereinafter  referred 
to  as  strobiles,  are  utilized.  However,  the  stalks 
of  the  hop  plant  may  equally  be  utilized,  e.  g.  in 
the  textile  industry.  The  leaves  may  be  used  as 
cattle  feed. 

Hitherto,  the  hop  harvest  has  been  carried  out 
either  by  hand-picking  or  mechanically.  In  the 
case  of  hand-working,  the  strobiles  are,  as  far 
as  possible,  pluck  singly,  thus  leaving  a  small 
piece  of  stalk  on  each  strobile,  as  otherwise  the 
strobile  would  easily  decay  on  being  dried.  Such 
plucking  requires  a  great  deal  of  labour  hands 
which,  moreover,  can  be  occupied  only  during 
the  short  harvest  season.  Hop  picking  as  pure 
hand  labour  is  therefore  very  expensive.  Fur- 
thermore, this  working  method  is  largely  depend- 
ent on  the  weather  prevailing  and  in  the  case  of 
long  lasting  rains  the  hop  can  not  be  cropped  in 
due  time  thus  being  depreciated. 

The  chief  drawback  of  the  hitherto  used  hop 
cropping  machines  consists  in  scraping  the  hop. 
The  comblike  parts  scrape  the  individual  strob- 
iles. The  stalks  are  easily  torn  off  close  to  the 
strobiles  so  that  the  above  mentioned  decaying 
occurs  on  drying,  the  hop  flour  laying  between 
the  individual  leaves  of  the  strobiles  is  strewn 
out  and  the  crop  thus  deteriorated. 

The  present  invention  consists  in  a  mechanical 
shearing  of  the  hop  and  offers,  in  addition  to  a 
high  yield,  the  further  advantage  that  the  very 
important  short  stalk  pieces  as  above  mentioned, 
are  undamaged  on  the  strobiles.  The  method 
and  the  devices  required  therefor,  being  the  sub- 
ject-matter of  the  present  invention,  will  be  de- 
scribed hereinafter.  The  hop  parts  shorn  apart 
may,  as  will  also  be  disclosed,  be  separated  from 
?ach  other  in  a  clean  manner  by  known  means 
and  may  then  easily  be  treated  for  further  use. 

In  carrying  this  idea  of  the  present  invention 
into  effect  it  is  preferable  to  proceed  in  three 
stages.  First,  the  twigs  are  shorn  off  the  hop 
stocks,  thereupon  the  strobile  bunches  are  shorn 
apart  so  as  to  form  individual  strobiles.  Alter- 
natively two  of  the  above  mentioned  working 
stages  may  be  combined  to  one  single  step.  The 
resulting  waste  refuse  consisting  of  leaves  and 
stalks  is  removed  by  well  known  means,  such  as 
shaking,  sieving,  blowing  out  or  the  like.  The 


in 


stalks  shorn  off  the  hop  stocks  may  be  cut  to  a 
suitable  length  by  well  known  devices  and  then 
bound  into  bales.  This  treatment  facilitates  their 
further  utilization.  Should  wire  pieces  be  in- 
cluded in  the  resulting  refuse  which  would  be 
detrimental  in  cattle  feeding,  such  wire  pieces 
may  be  removed  in  a  well  known  manner  by 
magnets. 

The  accompanying  drawings,  on  sheets  I  to  5, 
Figs.  1  to  16  illustrate  diagrammatically  the 
method  according  to  the  present  invention  and. 
by  way  of  example  only,  several  embodiments  of 
the  devices  for  carrying  such  method  into  effect. 

Figs.  1  and  2  illustrate  in  perspective  the  shear- 
ing process,  Fig.  1  relating  to  the  use  of  a  ring- 
shear  which  will  be  described  hereinafter,  Fig.  2 
to  the  use  of  comblike  knives;  Figs.  3  to  12  show 
diagrammatically  several  modifications  of  the 
three  working  stages  of  the  method  according 
to  the  present  invention,  Fig.  3  being  a  side  view 
showing,  partly  in  section,  the  separation  of  the 
hop  twigs  from  the  stocks  with  the  use  of  the 
ring-shear,  Fig.  4  a  side  view,  partly  in  section, 
showing  the  separation  of  the  strobile  bunches 
from  the  twigs  with  the  use  of  the  ring-shear, 
Fig.  5  a  corresponding  plan  view,  Fig.  6  illus- 
trating in  a  vertical  section  a  somewhat  modified 
proceeding  in  shearing  the  strobile  bunches  off 
the  twigs  with  the  use  of  a  ring-shear,  Fig.  7  a 
side  view  of  a  detail,  Fig.  8  a  side  view  of  the  ring- 
shear  grate  described  hereinafter,  for  shearing 
apart  the  strobile  bunches,  Fig.  9  a  corresponding 
plan  view,  Fig.  10  showing  on  an  enlarged  scale 
the  vertical  section  of  a  detail  thereof,  Fig.  11  in 
a  side  view  and  section  a  modified  proceeding  in 
shearing  the  strobile  bunches  apart  with  the  use 
of  ring-shears,  Fig.  12  being  a  cross  section 
thereof,  Fig.  13  a  side  view  and  section  of  a  modi- 
fication for  effecting  simultaneously  two  stages 
of  the  working  process,  i.  e.  shearing  the  strobile 
bunches  off  the  twigs  and  shearing  apart  the 
strobile  bunches  by  comblike  knives,  Fig.  14  a 
corresponding  cross  section.  Figs.  15  and  16 
show  details,  Fig.  15  being  a  portion  of  the  de- 
veloped cylinder  projection  of  the  ring-shear  and 
Fig.  16  the  view  of  a  particular  shape  of  the 
comblike  knives.  Referring  to  these  illustrations, 
the  method  and  apparatus  according  to  the  in- 
vention will  now  be  described  more  fully. 

Referring  to  Fig.  1.  The  telescopically  ar- 
ranged tubes  I  and  2  are  provided  with  cutting 
prongs  3  and  4  on  the  one  end.  One  of  the  tubes, 
in  the  figure  the  inner  one,  is  fixed  whilst  the 
other,  in  the  figure  the  outer  one,  is  rotary. 
55  Both  tubes  may  also  be  arranged  so  as  to  rotate 
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in  opposite  directions.  This  device  will  herein- 
after be  referred  to  as  ring-shear.  In  5  a  plant 
organ,  in  the  case  illustrated  a  double -stalk  of 
the  hop  stock,  is  introduced  inside  the  ring-shear 
and  drawn  therethrough.  The  lateral  plant  or- 
gans, in  the  figure  the  twig  6  appear  with  their 
stalks  between  the  cutting  prongs  and  are  shorn 
off.  In  Fig.  1,  7  indicates  the  fixed  cutting  prong 
acting  in  a  straight  manner,  8  the  moved  edge  of 
the  cutting  prongs. 

Referring  to  Pig.  2.  The  plant  organs,  in  this 
figure  at  9  a  strobile,  at  10  a  strobile  bunch,  are 
shorn  off  by  comblike  knives  1 1  and  12.  One  of 
these  knives,  in  the  figure  the  knife  II,  is  fixed, 
whilst  a  reciprocated  movement  in  lengthwise 
direction  is  imparted  to  the  other  knife,  12  in 
the  figure,  bearing  against  the  fixed  knife. 

Referring  to  Fig.  3.  At  13  the  cut  off  hop 
stock  is  introduced  inside  a  ring-shear  14  and 
drawn  through  rolls  15  and  16.  The  roll  15  is 
firmly  supported  and  driven,  the  roll  1 6  is  pressed 
onto  the  roll  1 5  by  a  lever  1 7  and  spring  1 8  or  the 
like.  To  facilitate  seizing,  the  rolls  may  be  pro- 
vided with  a  surface  fluting.  Alternatively  both 
rolls  may  be  driven,  the  movement  being  trans- 
mitted from  (5  to  I G  in  the  simplest  way  by  in- 
volute front  wheels  which  are  able  to  withstand 
the  axial  displacement  occurring  on  the  double- 
stalk  of  the  hop  stock  being  drawn  through  owing 
to  its  uneven  thickness.  For  fostering  the  pas- 
sage of  the  stalks  and  preventing  their  being 
squeezed  in  the  case  of  an  excessive  thrust  at 
one  place  only,  two  or  even  more  pairs  of  draw- 
ing rolls  may  be  provided.  In  the  embodiment 
illustrated,  the  inner  tube  of  the  ring-shear  is 
fixed,  whilst  the  outer  tube  is  subjected  to  a  drive 
with  a  permanent  turning  direction.  In  this 
case,  the  drive  is  provided  by  cylindrical  gears  1 9 
and  20  and  bevel  gears  21  and  22  from  the  shaft 
23  driving  also  the  roll  15.  By  such  combination 
of  the  ring-shear  drive  with  the  drive  of  the 
drawing  rolls,  the  maintenance  of  a  determined 
required  ratio  between  the  feed  speed  and  the 
turning  speed  of  the  ring -shear  may  be  obtained. 
A  spring  24  which,  under  co-operation  of  an  in- 
termediate gliding  ring  25  presses  the  outer  tube 
of  the  ring-shear  axially  against  the  inner  tube, 
enables  the  organs  of  the  ring-shear  to  yield 
resiliently  in  the  case  of  excessive  resistances  oc- 
curring. 

Referring  now  to  Figs.  4  and  5.  The  hop  twigs 
fall  on  an  endless  belt  28  running  over  rollers  27 
and  28,  one  of  these  rollers  being  driven  and  mov- 
ing the  belt  in  the  direction  indicated  by  the  ar- 
row. For  fostering  the  twigs  to  be  taken  along 
therewith  and  for  preventing  them  to  move  apart 
from  each  other,  brushlike  pins  29  are  mounted 
on  said  belt.  Two  sidewise  arranged  endless 
chains  30  and  31  provided  in  a  horizontal  plane 
and  being  oblique  relatively  to  the  longitudinal 
direction  are  acting  to  press  the  hop  twigs  to- 
gether and  to  introduce  the  stalks  therof  into  a 
ring-shear  32.  The  chain  30  is  laid  over 
sprockets  33  and  34,  the  chain  31  over  the 
sprockets  35  and  36.  The  sprockets  34  and  35 
are  coupled  through  front  gears  37  and  38  and 
are  driven.  Individual  chain  links  are  pro- 
vided with  forks  39  the  ends  of  which  being 
rounded  oft  to  prevent  the  strobiles  being  stung 
through.  Owing  to  the  above  mentioned  cou- 
pling of  the  sprockets  34  and  35  any  picking  to- 
gether of  the  forks  is  avoided  on  the  twigs  being 
pressed  together.  The  forks  seize  the  twigs 
which  are  conveyed  along  therewith  and  press 
their  stalks  together  so  as  to  introduce  the  latter 


into  the  ring-shear  in  the  required  position.  In 
Fig.  4,  for  the  sake  of  clearness,  none  of  the 
chains  is  shewn  completely,  but  one  chain  link 
provided  with  a  fork  39  being  shown.   The  ring- 

5  shear  with  drawing  rollers,  drive,  etc.  is  arranged 
in  an  analogous  manner  as  desciifced  with  refer- 
ence to  Fig.  3,  only  the  cutting  prongs  being  thin- 
ner and  more  closely  together  to  avoid  the  stro- 
biles being  cut  through.   The  strobiles  and  leaves 

10  shorn  off  fall  laterally  away. 

Referring  to  Figs.  6  and  7.  This  modified  em- 
bodiment of  shearing  off  the  strobile  bunches 
consists  in  that  the  hop  twigs  arrive  at  the  ring- 
shear  41  through  a  funnel  40.    To  prevent  the 

15  funnel  being  choked  by  the  twigs  and  to  foster 
their  feeding  movement,  an  endless  chain  44 
laid  over  sprockets  42  and  43  extends  with  the 
one  branch  through  the  funnel  and  ring-shear 
axis  and  is  provided  with  lateral  spherically  lugs 

20  45  having  the  function  of  taking  the  twigs  along 
therewith.  One  of  said  sprockets  is  driven. 
Such  chains  for  facilitating  the  forward  move- 
ment of  the  twigs  may  likewise  be  arranged  side- 
wise  on  the  funnel,  as  is  illustrated  in  46.  In 

2-  this  case,  the  lugs  47  are  set  on  individual  chain 
links  and  may  be  of  a  greater  length  than  in  the 
above  mentioned  arrangement,  since  they  have 
not  to  pass  through  the  ring-shear.  Alterna- 
tively, it  is  possible  to  provide  both  the  axially 

30  extending  and  the  lateral  chains.  The  neces- 
sary pressing  together  the  stalks  of  the  hop  twigs 
is  operated  in  such  case  either  as  indicated  in  the 
Figs.  4  and  5  or  by  means  of  crank-driven  forks 
48  and  49  placed  opposite  each  other  in  a  similar 

3-  arrangement  as  the  chain  forks  39.  Owing  to 
their  obliquity,  these  forks  exert,  in  addition  to 
pressing  the  twigs  together,  a  progressive  move- 
ment with  the  twigs.  In  order  to  ensure  a  cor- 
rect co-operation  of  the  forks,  the  crank  drives 

40  thereof  are  coupled  together.  The  ring-shear 
41  has  thin  cutting  prongs  to  prevent  the  stro- 
biles being  cut  through.  The  strobiles  and 
leaves  shorn  off  fall  laterally  away.  The  stalks 
may  moreover  be  seized  by  rollers  50  and  51  of 

45  the  kind  referred  to  above  for  fostering  the  draw- 
ing through  of  the  twigs. 

Referring  to  Figs.  8-10.  A  number  of  ring- 
shears  52  are  combined  together  in  a  ring-shear 
grate.   Fig.  10  shows  such  a  ring-shear  on  an 

50  enlarged  scale.  In  this  case  the  outer  tube  53 
is  fixed  whilst  the  inner  tube  54  is  rotating. 
The  cutting  prongs  are  thin  thus  preventing  the 
strobiles  being  cut  through.  The  fixed  tubes  of 
all  ring-shears  of  the  grate  are  inserted  in  a 

55  plate  55  of  the  ring-shear  grate  56.  The  inner 
tubes  are  inserted  within  the  fixed  outer  ones,  so 
as  to  be  easily  rotatable  and  are  moreover  sup- 
ported in  a  plate  57  of  the  ring-shear  grate  56. 
Said  inner  tubes,  by  gravity,  abut  by  a  projection 

co  against  a  shoulder  of  the  fixed  tubes,  thus  being 
able  to  yield  resiliently  in  the  case  of  additional 
resistances  to  be  met.  The  ring-shear  grate  is 
suspended  on  bars  58,  and  for  fostering  the  feed 
of  the  strobile  bunches  strewn  thereupon  through 

C5  a  hopper  59,  a  reciprocating  movement  is  impart- 
ed thereon  by  a  crank  gear  60.  This  shaking 
movement  may  likewise  be  utilized  for  the  drive 
of  the  rotatable  inner  tubes  of  the  ring-shears. 
To  this  effect,  racks  61  attached  to  the  fixed 

^0  frame  of  the  device  are  brought  into  mesh  with 
a  gearing  62  provided  on  the  rotary  tubes  of  the 
ring-shears.  In  such  manner  said  ring-shears 
are  exerting,  on  the  ring-shear  grate  being 
shaked,  an  alternating  rotation,  the  strobile 

75  bunches  arriving  on  the  ring-shears  being  thus 
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shorn  apart  and  the  individual  strobiles  thus 
formed  falling  out  through  the  inner  space  of 
the  ring-shears.  To  avoid  the  clearance  between 
the  ring-shears  to  be  choked  and  to  hamper  the 
cutting  operation  to  be  carried  out  on  the  strob- 
ile bunches,  gliding  members  63  are  arranged  in 
said  clearances,  said  members  being  topwise 
spherically  limited  and  exerting  a  reciprocating 
movement  parallel  to  the  ring-shear  axis.  This 
movement  may  likewise  derive  from  the  shaking 
movement  of  the  ring-shear  grate  56.  To  this 
effect,  rodlike  extensions  64  of  the  gliding  mem- 
bers 53  are  firmly  inserted  in  cross  bars  65  ex- 
erting the  necessary  swinging  motion  on  the  ring- 
shear  grate  being  shaken  in  such  a  manner,  that 
endwise  wedgelike  projections  66  abut  against 
fixed  pulleys  67  onto  which  they  will  be  pressed 
by  pulleys  68  under  the  influence  of  thrust  springs 
69  or  like  elements.  The  cross  bars  65  are  guided 
within  the  ring-shear  grate  56  by  lateral  lugs  70 
thus  taking  part  in  its  shaking  movement  and 
moving  only  up  and  down  in  vertical  slots  71. 
Thus  the  strobile  and  other  plant  organs  shorn 
are  thrown  from  the  clearances  between  the 
ring-shears  into  the  inner  space  of  the  latter 
and  discharged.  In  Fig.  9  the  two  top  rows  of 
ring-shears  are  illustrated  in  section  above  the 
gearing  62  whilst  the  two  bottom  rows  are  shown 
in  a  top  view.  Therefore,  the  upper  half  of  this 
figure  discloses  the  bottom  plate  57  and  the  racks 
61  whilst  the  lower  half  shows  the  top  plate  55 
and  the  cross  bars  65.  To  prevent  the  strobile 
bunches  strewn  on  the  ring-shear  grate  to  ac- 
cumulate, a  coarse  screen  may  be  provided  on 
top  the  hopper  59  to  ensure  a  correct  spreading 
ing  the  strobile  bunches. 

The  shearing  operation  may  be  enhanced  by 
pressing  the  strobile  bunches  onto  the  ring-shears 
by  the  action  of  rods  provided  in  the  upwardly 
extending  axis  of  the  ring-shears  and  guided  and 
driven  in  such  a  manner  that  they  take  part  in 
the  shaking  movement  of  the  ring-shear  grate  56 
and  another  swinging  movement  is  imparted 
thereto  in  the  direction  of  the  axis  mentioned 
above.  The  same  effect  may  be  achieved  by  a 
pneumatic  pressure  from  above  or  by  sucking 
from  below.  In  such  case  the  ring-shear  grate 
must  be  sealed  against  the  carrying  structure. 

Referring  to  Pigs.  11  and  12.  In  this  case  ring- 
shears  72  are  arranged  in  rows  on  the  circumfer- 
ence of  a  rotating  drum  73.  The  drum  is  sup- 
ported in  the  usual  manner  endwise  in  rollers 
74.  The  axial  thrust  of  the  drum  is  taken  up  by 
pulleys  75  arranged  on  the  one  end.  Both  the 
rollers  and  the  pulleys  on  one  end  are  arranged 
in  carrier  rings  76.  To  enable  the  inclination  of 
the  drum  to  be  adjusted,  said  carrier  rings  may 
be  supported  in  the  machine  frame  by  lateral 
pivots  77  the  supporting  arrangement  for  the  one 
carrier  ring  being  slidable.  The  ring-shears  are 
arranged  in  a  similar  manner  as  described  with 
reference  to  the  previous  modified  embodiment. 
The  alternating  rotating  movement  of  the  inner 
tubes  is  derived  from  the  drum  rotation.  To  this 
effect,  one  of  the  carrier  rings  is  provided  later- 
ally with  a  corrugated  lug  78  against  which  pul- 
leys 79  provided  on  levers  80  are  pressed  by  tie- 
rods  81  and  springs  82.  The  levers  80  are  sup- 
ported on  the  drum  circumference,  the  springs 
abut  against  the  articulated  bearing  arrangement 
83  of  the  tie-rods  81.  Racks  84  being  in  mesh 
with  a  gearing  85  of  the  inner  tubes  of  the  ring- 
shears  are  linked  at  86  to  the  levers  80,  at  the 
other  end  in  87  to  the  levers  88  supported  likewise 
on  the  drum  circumference.   On  the  drum  being 


rotated,  the  levers  80  exert  a  swinging  movement 
and  the  racks  84  swinging  therewith  impart  an 
alternating  rotating  movement  to  the  inner  tubes 
of  the  ring-shears.    The  drum  rotation  is  ef- 

5  fected  through  a  gearing  89  provided  at  the  one 
end  thereof.  In  the  case  of  adjustable  drum  in- 
clination the  drive  will  be  preferably  led  over  one 
of  the  carrier  ring  pivots  77.  The  gearing  89 
is  in  mesh  with  a  front  gear  90  connected  fixedly 

10  to  a  bevel  gear  91  being  in  mesh  with  another 
bevel  gear  92  being  in  turn  fixedly  connected  to 
the  front  gear  93  taking  up  the  outward  drive. 
The  gears  92  and  93  are  supported  at  one  of  the 
carrier  pivots  77. 

15  Through  a  funnel  94  the  strobile  bunches  are 
led  inside  the  drum  to  roll  down  the  ring-shears 
thus  being  shorn  into  individual  strobiles.  The 
strobiles  and  other  parts  shorn  off  are  discharged 
either  through  the  inner  space  of  the  ring-shears 

2Q  or  through  sievelike  holes  95  provided  in  the  drum 
jacket  between  the  ring-shear  rows. 

Referring  to  Figures  14  and  13.  With  this 
arrangement  shearing  the  strobile  bunches  from 
the  twigs  and  shearing  the  bunches  into  individ- 

25  ual  strobiles,  i.  e.  two  of  the  steps  of  the  whole 
working  process  may  be  combined  in  a  single 
step.  A  rotating  drum  96  of  eventually  adjust- 
able inclination  is  carried,  similarly  as  in  the 
previous  case,  in  carrier  rings  S7  and  driven 

3q  by  gears.  Inside  a  series  of  comblike  double- 
shearing  shears  98  acting  like  those  described 
with  reference  to  Fig.  2  are  arranged,  the  pitch 
of  said  shears  being  such  as  to  enable  them  to 
cut  through  the  stalks  but  not  the  strobiles.  The 

35  fixed  shearing  combs  are  fixed  on  carrier  rods 
100  by  means  of  bearing  members  99,  said  rods 
being  pivoted  in  shields  101  fixed  inside  on  the 
drum  circumference.  On  these  fixed  combs  the 
moving  shearing  combs  are  abutting,  being  guid- 

40  ed  in  bearing  bodies  99  and  reciprocated  by 
driving  cams  102.  These  cams  are  fixed  on  rods 
103  supported  in  the  bearing  bodies  99  and  op- 
erated through  links  104  from  levers  105.  These 
levers  are  supported  on  the  drum  circumference 

45  and  provided  on  the  one  end  with  pulleys  105 
which  are  pressed  against  the  corrugated  lateral 
lug  108  of  one  of  the  carrier  rings  97  through 
the  action  of  springs  107  mounted  on  the  rods 
103  and  abutting  against  the  shields  101  at  the 

50  one  drum  end.  In  this  manner  the  necessary 
reciprocating  movement  of  the  shearing  combs 
is  derived  from  the  drum  rotation.  The  comb- 
like  shearing  knives  are  inclined  under  a  suit- 
able angle  relatively  to  the  drum  radius  and 

55  project  inwardly  to  a  suitable  height,  eventual- 
ly some  of  them  more  and  others  less  so  as  to 
seize  all  the  strobiles  sitting  on  the  twigs  in 
various  positions. 
Through  a  funnel  109  the  hop  twigs  are  in- 

6q  troduced  into  the  drum  and  roll  down  the  shear- 
ing combs  on  the  drum  being  rotated,  this  lead- 
ing to  a  progressing  shearing  off  the  strobile 
bunches  which  in  turn  are  shorn  into  individual 
strobiles.  The  latter  falls  through  sievelike  holes 

65  MO  provided  in  the  drum  jacket.  The  stalks  and 
large  leaves  are  discharged  through  the  bottom 
space  of  the  drum.  Alternatively,  series  of  ring- 
shears  such  as  72  in  Fig.  11  may  be  arranged 
at  the  drum  circumference  between  the  comb- 

70  like  shearing  knives  98  of  this  device,  the  strob- 
ile bunches  being  shorn  from  the  hop  twigs  fed 
into  the  drum  by  the  comblike  shearing  knives 
whilst  the  shearing  of  the  strobile  bunches  into 
individual  strobiles  is  enhanced  by  the  ring- 

75  shears. 
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Referring  to  Fig.  15.  In  their  pronged  por- 
tion, the  tubes  of  the  ring-shears  may  be  coni- 
cally  or  cylindrically  arranged,  any  axial  thrust 
having  to  be  taken  up  by  suitable  shoulders. 

In  a  conical  arrangement  with  the  apex  of 
the  cone  being  directed  against  the  passage  di- 
rection as  in  Fig.  1  the  device  causes  the  parts 
to  be  shorn  to  be  drawn  apart  in  the  required 
manner,  thus  loosening  the  material  to  be  drawn 
through. 

The  drawing  through  is  further  facilitated  in 
making  the  diameter  of  the  inner  ring-shear 
tube  close  behind  the  cutting  prongs  somewhat 
larger  than  in  the  region  of  the  cutting  prongs, 
as  is  shown  in  Fig.  3,  so  that  a  widening  of  the 
cross  section  is  attained  in  the  direction  of  the 
passage. 

In  the  case  of  ring-shears,  the  rotating  part  of 
which  turns  only  in  one  direction,  the  cutting 
edges  of  the  prongs  are  to  be  arranged  in  axial 
planes  thus  avoiding  any  counterpressure  oc- 
curing  otherwise  on  inclined  cutting  edges. 

The  most  favourable  cutting  conditions  are 
attained  in  the  arrangement  shown  in  Fin.  15 
showing  a  developed  cylinder  surface  whereon 
the  cutting  prongs  have  been  radially  projected. 
The  mobile  cutting  prongs  are  hatched  in  this 
figure.  The  following  principles  must  be  ob- 
served. 

The  ratio  between  the  passage  speed  in  an 
axial  direction  and  the  rotating  speed  in  a  tan- 
gential direction  is  firstly  to  be  chosen  in  such 
manner  that  the  tangential  speed  is  larger  than 
the  tangential  component  in  the  opposite  direc- 
tion and  which  may  be  calculated,  presuming 
also  the  rotatable  tube  of  this  ring-shear  to  be 
motionless  and  supposing  the  stalk  to  be  cut 
while  gliding  on  the  oblique  non-cutting  and 
therefore  blunt  flank  III  of  the  actually  rotat- 
able tube,  and  determining  the  respective  tan- 
gential component  as  an  effect  of  the  axial  speed. 
Thus,  during  the  movement,  the  blunt  flank 
glides  off  the  stalk  to  be  cut  always  faster  than 
any  accumulation  of  the  stalks  could  occur  be- 
tween the  blunt  edge  considered  of  the  moved 
tube  and  the  respective  edge  112  of  the  fixed 
tube.  Thus,  with  this  arrangement,  only  the 
axially  extending  sharp  cutting  flanks  of  both 
knives  1 13  and  1 14  are  effective. 

The  width  and  depth  of  the  clearance  be- 
tween the  cutting  prongs  of  both  tubes  are  to 
be  chosen  in  such  manner  that  even  with  a  most 
unfavourable  incidence  of  the  stalks  to  be  cut, 
these  latter  are  always  cut  through  yet  before 
they  would  be  able  to  get  to  the  bottom  of  the 
clearance. 

It  is  to  be  understood  that,  on  the  inlet,  the 
gap  must  be  larger  than  the  largest  occurring 
diameter  of  the  stalks.  Further  there  are  to  be 
investigated  the  two  limit  cases  of  the  various 
possibilities  of  the  stalks  arriving  at  the  gap  and 
the  conditions  are  to  be  in  conformity  with  the 
results.  One  of  those  limit  cases  is  the  arrival 
of  the  stalk  alongside  the  fixed  cutting  edge 
114,  the  other  the  arrival  alongside  the  fixed 
oblique  and  blunt  edge  112.  Both  these  limit 
cases  are  illustrated  in  Fig.  15.  In  the  former 
case  the  maximum  occurring  stalk  diameter  115, 
in  the  latter  case  the  minimum  occurring  diam- 
eter 1 1 6  must  be  taken  into  account. 


In  both  cases,  the  most  unfavourable  case  must 
be  presumed,  viz.  the  stalk  arriving  in  the  inlet 
just  on  the  blunt  point  of  a  cutting  prong  of  a 
rotatable  tube,  so  that  the  next  following  cut- 
r,  ting  flank  concerned  requires  the  longest  imagin- 
able time  for  attaining,  and  cutting  through, 
the  stalk  under  treatment. 

Thus,  the  absolute  value  of  the  passage  speed 
is  without  any  influence  on  the  correct  cutting 
10  operation.  Only  its  correct  ratio  relatively  to 
the  rotating  speed  in  the  sense  explained  above 
is  decisive. 

This  independence  on  the  passage  speed  en- 
ables very  high  cutting  outputs  to  be  attained. 

15  Referring  to  Fig.  16.  To  prevent  stalks  in- 
troduced between  the  shearing  combs  to  fall  out, 
the  cutting  prongs  of  both  shearing  knives  i.  e. 
the  fixed  and  the  reciprocating  ones,  are  ar- 
ranged according  to  Fig.  16.    The  moved  cut- 

20  ting  prongs  are  hatched.  The  fixed  cutting 
flanks  are  tapered  thus  acting  as  a  kind  of 
barbed  hook. 

It  is  to  be  understood  that  all  the  driving  de- 
vices have  been  designed  and  shown  in  the  flg- 

■>  -,  ures  merely  by  way  of  example  and  may  obviously 
be  replaced  by  other  known  devices  acting  to 
the  same  effect,  e.  g.  the  racks  by  chains,  etc. 

The  transport  between  the  individual  parts  of 
the  apparatus  is  carried  out  by  known  means, 

3D  such  as  conveyors,  bucket-elevators,  pneumati- 
cally and  the  like.  The  whole  plant  may  be 
driven  by  a  motor  of  any  kind.  This  motor  may 
also  be  used  for  propelling  the  carriage  whereon 
the  apparatus  is  to  be  transported. 

Since  the  above  disclosed  method  allows  of 
shearing  off  all  strobiles  from  the  top  stocks  and 
as  on  removing  the  refuse  only  those  strobiles 
which  are  too  small  to  be  utilized  are  eliminated, 
such  cropped  strobiles  include  also  those  of  in- 

40  ferior  quality  which  may  be  recognized  on  their 
brownish  colour  unlike  the  green  or  yellow-green 
strobiles  being  of  high  grade  quality. 

This  unsuitable  strobiles  may  be  eliminated  by 
hand-picking  e.  g.  on  a  belt  whereon  the  strobiles 

4.-,  are  conveyed  or  automatically  in  a  known  man- 
ner by  using  photocells. 

The  three  working  stages  above  described  may 
be  united  in  a  single  machine  mounted  eventu- 
ally on  a  carriage  to  be  preferably  portable  or 

r,o  may  be  preferably  be  carried  into  effect  on  two 
machines,  one  of  which  being  arranged  for 
shearing  the  hop  stocks  and  twigs,  the  other  for 
shearing  the  strobile  bunches  into  individual 
strobiles  and  for  separating  the  strobiles  from 

55  the  refuse  material.  Such  division  has  the  ad- 
vantage, that  the  first  machine  can  be  smaller 
and  lower  so  as  to  move  easier  through  the  hop 
yard  thus  facilitating  the  hop  stocks  to  be  ap- 
proached.   The  other  machine  may  be  erected 

60  close  to  the  hop  drier.   The  mixture  of  strobile 
bunches  and  waste  delivered  by  the  first  ma- 
chine can  be  brought  to  the  other  machine  in 
the  well  known  hop  carts. 
It  is  also  possible  to  design  the  plant  in  such 

0.5  manner  that  the  mixture  from  several  machines 
is  conveyed  to  a  common  machine  for  shearing 
through  and  separating  the  waste. 
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The  invention  relates  to  methods  and  devices 
for  regulating  or  controlling  the  ratio  of  mix- 
ture of  two  or  more  gases  and  consists  in  es- 
sence in  making  the  pressures  of  the  gases  to 
be  mixed  automatically  dependent  on  each  other 
or  on  a  comparison  pressure. 

In  practice  it  often  occurs  that  the  ratio  of 
mixture  has  to  be  regulated  in  such  a  manner 
that  the  ratio  of  mixture  remains  constant  or 
is  adjusted  according  to  certain  requirements.  Up 
to  now  the  ratio  of  mixture  of  gases  was  regu- 
lated always  by  modifying  or  adjusting  the  out- 
let cross  section.  It  is  well-known,  however,  that 
the  volume  of  a  gas  flowing  through  an  aperture 
depends  on  the  cross  section  of  the  aperture  as 
well  as  on  the  pressure  gradient.  Therefore,  if 
the  pressures  of  the  gases  change  before  the 
point  of  mixture,  a  regulation  by  adjusting  the 
cross  section  becomes  unreliable  and  even  often 
unserviceable.  This  drawback  is  overcome  by 
the  invention  by  way  of  making  the  pressures  of 
the  gases  before  mixing  dependent  on  each  ether 
so  that  the  pressure  gradient  of  the  gases  is  in- 
volved in  this  method  or  used  therefor,  respec- 
tively. 

The  invention  is  especially  suitable  in  connec- 
tion with  the  operation  of  internal  combustion 
engines  working  with  a  mixture  of  gases  as  for 
instance  blast  furnace  gas,  waste  gas,  lighting  gas 
etc.  with  air,  and  particularly  for  internal  com- 
bustion engines  with  a  gas  generator.  For,  with 
internal  combustion  engines  it  is  of  great  im- 
portance for  maintaining  a  high  output  that  the 
required  ratio  of  mixture  of  gas  and  air  is  main- 
tained exactly.  Especially  with  engines  supplied 
from  gas  generators  the  regulation  accordance  to 
the  invention  is  of  great  importance  because,  in 
view  of  the  varying  resistance  to  flow  through  the 
generator,  gas  purifier  etc.,  the  pressure  of  the 
generator  gas  varies  considerably  before  the  mix- 
ing chamber,  these  variations  being  dangerous  to 
the  working  of  the  motor  or  impairing  the  output 
of  the  motor. 

If,  for  instance,  during  prolonged  working  or 
with  an  inferior  fuel  the  gas  purifier  is  choked 
up  whereby  the  resistance  to  flow  is  increased,  the 
motor  sucks  in  too  much  air  in  proportion  to 
the  gas  whereby  under  certain  conditions  the 
mixture  can  become  even  inexplcsive.  Especially 
for  internal  combustion  engines,  therefore,  the 
invention  may  be  used  to  regulate  the  ratio  of 
gas  and  air  in  accordance  with  the  requirements 
so  that  a  good  output  of  the  motor  is  warranted 
under  all  conditions  of  use. 

According  to  the  invention  the  regulation  can 


be  effected  in  such  a  manner  that  the  pressures 
of  the  gases  to  be  mixed  will  be  balanced  auto- 
matically against  each  other  and  the  ratio  of 
mixture  determined  by  the  cross  section  of  the 

5  outflow,  this  cross  section  in  case  of  need  being 
adjustable.  The  pressures  of  the  gases  to  be 
mixed  may  be  regulated  automatically  in  a  direct 
manner  so  that  the  ratio  of  volumes  of  the  gases 
flowing  towards  the  mixing  point  will  be  deter- 

10  mined  by  the  ratio  of  the  pressure  gradients  feed- 
ing the  gases.  Therefore,  the  pressure  of  a  gas 
can  be  used  for  regulating  the  pressure  of  the 
other  gases  to  be  mixed  whereby  all  pressures 
can  be  kept  constant  or  the  ratio  between  the  gas 

15  pressures  adjusted  as  desired. 

If  the  volumes  of  the  gases  to  be  mixed  are 
equal,  the  pressures  of  these  gases  can  be  regu- 
lated in  such  a  manner  that  the  same  are  equal 
or  balanced,  whereby  the  gases  flow  through  aper- 

20  tures  having  equal  cross  sections.  If,  however, 
the  volumes  of  the  gases  to  be  mixed  are  unequal, 
this  proportion  can  be  taken  into  account  by  the 
size  of  the  outflow  openings  or  by  adjusting  ratio 
of  pressures  or  by  both  methods.   In  any  case, 

25  however,  according  to  the  invention  the  pressure 
of  the  gases  before  mixing  must  be  involved  in 
the  regulation.  According  to  the  invention,  the 
ratio  of  mixture  may  also  be  varied  in  accordance 
with  the  requirements  for  instance  by  varying  the 

30  ratio  of  the  pressures  of  the  gases  to  be  mixed 
or  the  ratio  of  the  pressure  gradients  feeding  the 
gases  in  a  predetermined  manner.  This  may 
be  effected  by  balancing  the  pressures  of  the  gases 
to  be  mixed  in  such  a  manner  that  the  ratio  of 

33  mixture  for  instance  in  case  of  differing  gas  con- 
sumption or  different  heights  of  pressure  will  be 
changed  by  the  influence  of  an  additional  power 
which  takes  part  in  the  resulting  balance  con- 
ditions.   Such  a  method  of  regulation  corre- 

40  sponds  to  the  requirement  that  with  internal 
combustion  engines  the  mixture  should  contain 
more  gas  with  less  number  of  revolutions  and 
with  the  running  light.  Likewise,  if  the  quality 
of  the  generator  gas  grows  worse  with  decreas- 

45  ing  gas  consumption  this  circumstance  is  taken 
into  consideration. 

The  variation  of  the  volume  of  the  mixture  in 
accordance  with  the  differing  quantity  of  mix- 
ture required  can  be  effected  according  to  the 

50  invention  in  such  a  manner  that  only  the  pres- 
sure of  one  of  the  gases  is  varied  by  throttling 
arbitrarily  while  the  pressure  of  the  other  gases 
is  adjusted  automatically  in  dependency  of  the 
pressure  which  is  varied  arbitrarily. 

55     In  adjusting  the  ratio  of  mixture  also  changes 
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in  the  composition  of  one  or  more  gases  of  the 
mixture  can  be  taken  into  account  in  such  a  man- 
ner that  one  of  the  gases  becoming  worse,  the 
volume  of  this  gas  will  be  increased  automati- 
cally if  compared  with  the  volume  of  the  other  5 
gases  to  be  mixed.  Such  a  change  can  take  place 
by  a  variation  of  the  temperature  or  quality 
(calorific  power)  of  the  gas.  Therefore,  accord- 
ing to  the  invention  the  ratio  of  mixture  can  be 
varied  automatically  in  accordance  with  the  10 
changes  occurring  with  one  or  more  of  the  gases 
to  be  mixed. 

Especially  in  the  use  of  generator  gas  for  in- 
ternal combustion  engines  the  drawback  occurs 
that  the  calorific  power  of  the  generation  gas  15 
varies  considerably  with  the  load  or  the  gas  con- 
sumption, respectively.  This  drawback  has  the 
effect  that  the  motor  receives  a  mixture  varying 
under  different  loads  even  if  the  same  ratio  of 
mixture  is  maintained.  If  the  calorific  power  of  20 
the  generator  gas  decreases  too  much,  under  cer- 
tain circumstances  the  mixture  becomes  so  bad 
that  the  working  of  the  motor,  will  be  in  danger. 
On  the  other  hand  the  gas  cannot  be  fully  uti- 
lized v/ith  the  consumption  of  gas  corresponding  25 
to  best  calorific  power  if  the  ratio  of  mixture  of 
air  and  gas  is  adjusted  corresponding  to  an  aver- 
age value  of  the  gas  quality.  In  any  event  the 
degree  of  efficiency  of  the  plant  decreases. 

The  invention  also  serves  the  purpose  to  avoid  30 
this  drawback,  by  taking  into  account  that  the 
temperature  of  the  gas  leaving  the  generator  is 
a  measure  for  calorific  power  of  the  gas.  The 
less  the  temperature  of  the  outflowing  gas,  the 
higher  is  the  calorific  power  because  the  rate  of  35 
efficiency  of  the  generator  is  higher  in  this  case. 
The  higher  the  temperature  of  the  gas,  however, 
the  less  is  the  calorific  power  because  the  higher 
gas  temperature  involves  a  higher  content  of  car- 
bon dioxide  and  a  smaller  content  of  hydrogen.  40 
Therefore,  according  to  the  invention  the  ratio  of 
mixture  of  generator  gas  and  air  is  adjusted  in 
correspondence  with  the  quality  of  the  generator 
gas  by  a  device  operating  in  dependency  of  the 
temperature  of  the  gas  leaving  the  generator  in  -r> 
such  a  manner  that  with  an  increase  of  the  tem- 
perature effected  by  a  decrease  of  the  calorific 
power  the  volume  of  the  gas  is  increased  and/or 
the  volume  of  the  air  is  decreased,  and  vice  versa. 

Therefore,  the  invention  permits  of  keeping  the  50 
heat  capacity  constant,  the  requirement  of  vary- 
ing the  heat  capacity  of  the  mixture  with  differ- 
ent loads  or  number  of  revolutions,  respectively, 
of  the  motor  being  taken  into  account.  There- 
fore, the  invention  is  of  great  advantage  espe-  55 
cially  with  internal  combustion  engines  supplied 
with  gas  from  gas  generators. 

A  device  for  carrying  out  the  method  according 
to  the  invention  in  essence  comprises  an  appa- 
ratus having  pressure-sensitive  means  for  in-  go 
stance  diaphragms,  pistons  or  the  like,  the  pres- 
sures of  the  gases  to  be  mixed  or  the  comparison 
pressure  acting  upon  such  means,  these  means 
being  connected  with  the  mechanisms  controlling 
the  gas  supply,  the  regulating  pressure  acting  on  60 
one  side  of  these  diaphragms  or  the  like  and  the 
pressure  to  be  regulated  acting  on  the  other  side. 
If  more  than  two  gases  are  mixed,  the  pressure 
of  each  gas  will  be  balanced  against  the  pressure 
of  the  arbitrarily  regulated  gas  by  means  of  a  70 
separate  diaphragm.  The  supply  of  the  gases 
may  take  place  directly  through  the  regulating 
device. 

According  to  the  invention  the  adjustment  of 
the  ratio  of  mixture  in  accordance  with  the  tern-  7o 


perature  or  the  quality  of  the  gas  can  be  effected 
for  instance  by  the  action  of  a  temperature- 
sensitive  device  on  a  spring  or  the  like  acting 
upon  the  pressure-sensitive  device  'diaphragm 
or  the  like)  or  by  way  of  a  variation  or  throttling, 
respectively,  of  the  outflow  cross  section  or 
sections. 

In  the  drawings  different  forms  of  execution 
of  a  device  according  to  the  invention  are  shown 
in  a  diagrammatic  manner.  Figs.  1  and  4  show 
different  devices  for  the  regulation  of  the  ratio 
of  mixture  of  two  gases  whilst  Figs.  2  and  3  show 
devices  for  regulating  the  ratio  of  mixture  for 
three  and  five  gases,  respectively.  Figs.  5  and  6 
illustrate  two  forms  of  execution  relating  to  a 
plant  comprising  a  gas  motor  and  a  gas  generator. 
Figs.  7  relates  to  an  embodiment  of  the  invention 
in  which  the  ratio  of  mixture  is  regulated  in 
dependency  of  the  temperature  or  the  calorific 
power,  respectively,  of  a  gas. 

Fig.  1  shows  an  embodiment  of  the  invention 
for  the  regulation  of  the  ratio  of  mixture  formed 
by  two  gases,  for  instance  air  and  fuel  gas.  One 
of  the  two  gases,  for  instance  air  flows  in  through 
the  pipe  5  in  the  direction  of  the  arrow  into  the 
chamber  9  which  is  connected  with  the  chamber 
3  by  a  valve  8.  From  this  chamber  3  the  air 
flows  through  the  pipe  10  into  the  mixing  cham- 
ber 1 1 .  The  chamber  3  is  separated  from  the 
chamber  2  by  a  diaphragm  I  which  serves  for 
regulating  the  pressures.  The  fuel  gas  enters  into 
the  chamber  2  through  the  pipe  4  and  flows 
through  the  pipe  7  into  the  mixing  chamber  1 1 
from  which  the  mixture  of  gas  and  air  flows  to 
the  motor  cylinder  through  the  pipe  12. 

By  the  valve  3  controlled  by  the  diaphragm  I 
the  same  pressure  is  maintained  in  the  two  pipes 
7  and  10  leading  into  the  mixing  chamber,  and 
the  chambers  2  and  3.  The  regulation  takes 
place  in  the  following  manner:  If  the  air  pres- 
sure in  the  chamber  3  is  higher  than  the  gas 
pressure  in  the  chamber  2,  the  diaphragm  I 
moves  to  the  left  and  closes  the  valve  8  so  that 
the  air  pressure  in  the  chamber  3  decreases  until 
the  diaphragm  I  shifts  the  valve  8  in  such  a  posi- 
tion that  the  pressures  in  the  chamber  2  and  3 
become  equal.  Advantageously,  a  cataract  13  is 
arranged  in  order  to  damp  the  movement  of  the 
valve  8,  tha  damping  being  dependent  on  the 
tightness  of  the  sealing  of  the  damping  piston 
1 3  on  the  cross  section  of  an  opening  (not  shown 
in  the  drawing) . 

Fig.  2  shows  an  embodiment  of  a  device  for 
regulating  a  mixture  of  three  gases  e.  g.  a  mix- 
ture of  air  with  two  different  gases  for  instance 
generator  gas  and  lighting  gas.  The  air  enters 
the  chamber  9  through  a  pipe  5  and  flows  through 
the  valve  8  into  the  chamber  3  which  is  separated 
from  the  chamber  2  by  diaphragm  I.  From 
chamber  3  the  air  flows  into  the  mixing  chamber 
1 1  through  the  pipe  10.  The  generator  gas  enters 
the  chamber  2  through  the  pipe  4  and  flows 
through  the  pipe  7  into  the  mixing  chamber  1 1. 
The  lighting  gas  enters  the  chamber  1 5  through 
the  pipe  1 4  and  flows  into  the  chamber  1 7  through 
the  valve  16,  the  chamber  being  separated  from 
the  chamber  2  by  the  diaphragm  13.  The  light- 
ing gas  flows  through  the  pipe  1 9  into  the  mixing 
chamber  1 1 .  The  operation  of  this  device  is  the 
same  as  with  a  device  shown  in  Fig.  1  with  the 
difference  that  the  device  shown  in  Fig.  2  is 
double  acting  and  the  pressure  of  the  generator 
gas  in  the  chamber  2  controls  not  only  the  air 
pressure  in  chamber  3  but  also  the  lighting  gas 
pressure  in  chamber  (7,  the  valve  16  regulating 
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the  pressure  in  chamber  (7  under  the  influence 
of  diaphragm  1 8  in  such  a  way  that  this  pressure 
is  equal  to  the  pressure  in  chamber  2.  There- 
fore, in  the  chambers  2,  3  and  17  the  pressure  is 
the  same. 

The  walls  of  chamber  2  may  consist  of  several 
diaphragms  so  that  a  mixture  composed  of  any 
desired  number  of  gas  components  can  be  regu- 
lated. 

Fig.  3  shows  an  embodiment  of  the  invention 
for  the  regulation  of  a  mixture  of  five  gases.  For 
instance,  the  regulating  gas  may  be  generator 
gas  and  the  regulated  gases  may  be  air,  lighting 
gas,  blast  furnace  gas  and  water  gas  (hydrogen) . 

Regulation  takes  place  by  the  pressure  in  the 
chamber  2.  The  regulating  gas  flows  into  the 
chamber  2  through  the  pipe  4  and  from  this 
chamber  through  the  pipe  7  into  the  mixing 
chamber  1 1 .  The  regulated  gases  flow  through 
the  pipes  25,  26,  27  and  28,  respectively,  and  the 
valves  33,  34,  35  and  36,  respectively,  into  the 
chambers  21,  22,  23  and  24,  respectively.  The 
valves  are  controlled  by  the  diaphragms  29,  30, 
31  and  32,  respectively,  in  the  same  manner  as 
described  with  regard  to  Fig.  1  so  that  the  pres- 
sure in  all  the  chambers  2,  21,  22,  23  and  24,  re- 
spectively, will  be  equal.  Therefore,  the  gases 
flow  through  the  pipes  7,  40,  41,  42  and  43,  respec- 
tively, under  equal  pressure  into  the  mixing 
chamber  1 I . 

In  order  to  enable  quick  regulation  with  small 
movements  of  the  diaphragms  the  regulating 
pressure  can  be  regulated  itself.  Fig.  4  shows  an 
embodiment  of  such  a  device.  According  to  this 
embodiment  two  valves  8  and  20  are  connected 
with  the  diaphragm  I  in  such  a  manner  that  these 
valves  are  operated  by  the  diaphragm  in  opposite 
directions.  Therefore,  also  the  gas  flowing  in 
through  the  pipe  4  first  enters  the  chamber  44 
from  which  it  flows  regulated  by  a  valve  20  into 
the  chamber  2  and  then  through  the  pipe  7  into 
the  mixing  chamber  II.  In  this  manner  the  pres- 
sures in  the  chambers  2  and  3  are  balanced  much 
more  rapidly  because  when  the  diaphragm  moves 
to  the  righc,  valve  8  opens  and  valve  20  closes 
while  in  the  opposite  direction  to  the  left  valve 
8  closes  and  valve  20  is  opened  at  the  same  time. 
This  opposite  movement  lasts  until  the  pressures 
are  balanced. 

The  pressure-sensitive  means  for  effecting  the 
regulation  are  shown  in  the  drawing  as  dia- 
phragms. However,  also,  other  means  as  for  in- 
stance pistons  or  the  like  may  be  used. 

In  the  embodiments  shown  in  the  drawing  the 
regulation  effects  equality  of  the  pressures.  If 
equal  volumes  of  gases  are  to  be  mixed,  the  cross 
sections  of  the  openings  leading  to  the  mixing 
chamber  are  equal.  If  unequal  gas  volumes  are 
to  be  mixed,  this  can  be  effected  by  choosing  dif- 
ferent cross  sections  of  these  openings,  and  the 
same  could  be  made  adjustable  at  will.  However, 
the  arrangement  could  be  made  also  in  such  a 
manner  that  the  pressures  of  the  gases  would  be 
maintained  unequal  so  that  already  by  the  ratio 
of  the  pressures  the  ratio  of  mixture  would  be 
determined. 

The  arrangement  could  be  made  also  in  such 
a  manner  that  the  pressure  of  one  of  the  gases 
will  be  kept  equal  to  the  sum  of  the  pressures 
of  a  plurality  of  gases  so  that  the  pressure  of  the 
other  gas  or  the  other  gases  will  be  increased 
automatically  if  one  or  more  gases  are  failing. 
This  for  instance  will  occur  when  the  available 
gas  volume  is  temporarily  insufficient  and  equi- 
librium shall  be  obtained  by  a  gas  used  auxiliarily. 


This  may,  for  instance,  occur  with  internal  com- 
bustion engines  fed  by  generators  if  at  the  start 
the  generation  of  gas  is  not  sufficient.  In  such  a 
case  the  invention  enables  in  a  simple  manner 
5  additional  use  of  a  gas  for  instance  fed  by  gas 
bottles. 

Furthermore,  the  invention  permits  variation 
of  the  composition  of  the  mixture  in  a  predeter- 
mined manner.    For  instance,  this  is  necessary 

10  with  a  gas  motor  in  which  with  small  loads  and 
low  numbers  of  revolutions  of  the  motor  a  mixture 
more  rich  in  gas  is  advantageous  if  compared 
with  full  loads  and  high  number  of  revolutions. 
This  can  be  obtained  by  the  invention  for  in- 

l.j  stance  by  loading  the  diaphragm  I, (Fig.  1)  by  a 
compressien  spring  arranged  in  chamber  3.  In 
this  case  the  diaphragm  I  will  be  in  equilibrium 
only  when  the  gas  pressure  in  chamber  2  becomes 
equal  to  the  sum  of  the  spring  pressure  and  the 

2o  air  pressure  in  chamber  3.  Therefore,  the  air 
pressure  in  chamber  3  always  is  smaller  than  the 
gas  pressure  in  chamber  2  in  accordance  with  the 
spring  pressure,  and  this  of  course  has  the  more 
effect  with  smaller  loads  i.  e.  with  less  absolute 

9.  pressure.  This  has  the  consequence  that  with 
smaller  loads  less  air  flows  into  the  mixing  cham- 
ber. The  desired  variation  of  the  composition 
of  the  mixture  can  be  obtained  by  corresponding 
spring  pressures  whereby  the  suction  pipe  pres- 

3()  si  ires  and  the  pressures  in  the  mixing  cham  ber 
c  ccurring  during  running  without  load  and  under 
full  load  will  be  taken  into  consideration. 

Such  an  embodiment  of  the  invention  has  spe- 
cial advantages  for  plants  comprising  gas  gen- 

„K  erators  and  gas  motors.  Figs.  5  and  6  show  dia- 
grammatirally  the  arrangement  of  such  a  ma- 
chine unit. 

The  motor  80  is  connected  with  the  mixing 
chamber  1 1  by  a  suction  pipe  81,  the  gas  and 

40  the  air  flowing  through  the  pipes  51  and  50,  re- 
spectively, to  the  mixing  chamber.  The  gas  is 
generated  by  the  generator  58  into  which  the  air 
to  be  gasified  flows  in  through  the  conduit  55. 
A  throttle  valve  57  which  can  be  actuated  arbi- 

4-  trarily  is  arranged  before  the  gas  generator  58. 
The  quantity  of  mixture  which  enters  the  motor 
and  accordingly  also  the  output  and  number  of 
revolutions  of  the  motor  are  altered  by  chang- 
ing the  position  of  the  throttle  valve  57  by  means 

50  of  a  lever  70  which  may  be  operated  by  hand  or 
by  foot.  The  gas  flows  from  the  generator 
through  conduit  5 1  into  the  mixing  chamber  1 1 . 
The  air  required  for  producing  the  mixture  flows 
through  the  pipes  56  and  50  and  is  controlled  or 

-g  regulated  by  the  throttle  valve  49.   The  conduits 

55  and  56  are  combined  with  one  another  so  as 
to  constitute  a  common  or  joint  conduit  54.  The 
throttle  valve  49  which  is  arranged  in  the  conduit 

56  and  regulates  the  volume  of  air  is  operated  by 
60  the  diaphragm  I  through  the  lever  arrangement 

68,  69  in  dependency  of  the  pressure  in  the  cham- 
bers 2  and  3.  The  chamber  2  is  connected  with 
the  conduit  51  through  the  conduit  48,  52  while 
the  chamber  3  is  in  connection  with  the  pipe  30 
g§  through  the  conduit  53. 

This  device  is  operated  in  the  following  man- 
ner: By  vaiying  the  position  of  the  throttle  valve 

57  arranged  before  the  generator  the  pressure  in 
the  gas  generator  58  and  in  the  conduit  51  may  be 

7o  altered.  When  the  throttle  valve  is  entirely 
opened  the  maximum  volume  of  air  enters  the 
gas  generator  and  the  generator  gas  will  be  de- 
veloped nearly  at  atmospheric  pressure.  How- 
ever, when  the  motor  is  to  be  adjusted  for  a 

73  smaller  output,  the  throttle  valve  57  is  closed 
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more  or  less  and  the  gas  flows  into  the  mixing 
chamber  at  a  smaller  pressure.  Therefore,  the 
pressure  in  the  conduit  50  will  be  higher  than  the 
pressure  in  the  conduit  51.  As  a  consequence, 
the  pressure  in  the  chamber  3  connected  with  5 
the  air  conduit  50  through  the  conduit  53  will  be 
higher  than  the  pressure  in  the  chamber  2  con- 
nected with  the  gas  ccnduit  5 1  through  the  con- 
duit 52,  43.  Therefore,  the  diaphragm  I  moves 
down  and  holds  by  means  of  the  lever  arrange-  10 
ment  63,  60  the  throttle  valve  49  closed  until  the 
pressures  in  chamber  2  and  chamber  3  are  equal- 
ized cr  balanced.  As,  however,  also  the  spring 
82  is  acting  on  the  diaphragm  I,  the  condition 
of  equilibrium  will  only  be  reached  when  the  gas  15 
pressure  in  chamber  2  equals  the  sum  of  the  air 
pressure  in  chamber  3  and  the  pressure  of  the 
spring  82.  This  spring  82  will  be  necessary  in 
case  the  ccrnposition  of  the  mixture  has  to  be 
varied  at  smaller  loads  of  the  motor  (with  the  20 
throttle  valve  57  being  more  or  less  closed)  in 
such  a  manner  that  a  richer  mixture  is  obtained. 
The  force  of  this  spring  ought  to  be  the  greater 
the  more  the  ccmposition  of  the  mixture  is  re- 
quired to  differ.  .,- 

In  order  to  render  the  working  of  the  motor 
sufficiently  elastic,  it  is  necessary  that  the  num- 
ber of  revolutions  per  unit  of  time  of  the  motor, 
which  runs  with  a  more  or  less  closed  throttle 
valve,  is  almost  discontinuously  increased  by  30 
opening  the  throttle  valve.  For  this  purpose  the 
mixture  of  gas  and  air  should  be  richer  in  gas 
after  the  opening  of  the  throttle  valve  i.  e.  during 
the  acceleration  of  the  motor  than  under  normal 
conditions.  This  may  be  effected  by  having  the  .,- 
opening  of  the  throttle  valve  49  in  the  air  conduit 
lagging  behind  the  opening  of  the  throttle  valve 
57  in  the  gas  conduit  55.  This  lag  of  the  opening 
of  the  air  throttle  valve  may  be  accomplished  in 
different  manners. 

In  order  to  effect  this  lag  of  the  opening  of 
the  throttle  valve,  in  the  embodiment  shown  in 
Pig.  5  the  air  throttle  valve  49  is  influenced  not 
only  by  the  diaphragm  I,  i.  e.  by  the  pressure 
difference  between  the  pressures  in  the  chambers  *  - 
2  and  3,  but  also  by  a  second  diaphragm  61  sep- 
arating the  chamber  above  the  wall  45  in  two 
parts  59  and  60.  The  upper  chamber  60  is  con- 
nected with  the  gas  conduit  51  through  the  con- 
duit 52  and  has  the  same  pressure  as  the  conduit  -  , 
51.  The  chambers  60  and  59  are  connected  with 
one  another  through  a  small  aperture  66  con- 
stituting a  cataract  and  through  the  conduits  65 
and  63.  The  cross  section  of  the  aperture  66  can 
be  regulated  by  means  of  the  screw  64.  -  - 

Now,  if  the  motor  runs  at  a  constant  load  for 
some  time,  the  same  pressure  will  be  generated  in 
the  chambers  59  and  60.  If  however  the  pres- 
sure in  the  conduit  5 1  and  accordingly  also  in  the 
chamber  60  has  been  increased  rapidly  by  a  quick  6() 
opening  of  the  throttle  valve  57,  a  downward 
pressure  is  exerted  upon  the  diaphragm  61 
against  the  action  of  the  spring  62  till  the  pres- 
sures in  the  chamber  60  and  59  are  balanced, 
through  the  cataract  65.  By  this  downward  C5 
pressure  the  opening  of  the  throttle  valve  49  is 
lagged.  During  this  period  the  gas  content  of 
the  mixture  increases  and  the  motor  works  under 
a  higher  load  with  acceleration.  The  adjusting 
screw  67  serves  the  purpose  to  limit  the  opening  70 
movement  of  the  throttle  valve  49. 

In  the  neighbourhood  of  the  running  without 
load  the  composition  of  the  mixture  is  very  sensi- 
tive with  regard  to  pressure  variations  and  the 
relation  between  the  composition  of  the  mixture  75 


and  the  gas  pressure  follows  a  different  rule  than 
with  higher  loads.  In  Pig.  6  a  device  for  the 
regulation  of  the  running  without  load  is  shown. 

The  device  shown  in  Fig.  6  corresponds  in  es- 
sence to  the  example  shown  in  Fig.  5  and  there- 
fore the  same  reference  numerals  are  used. 
However,  the  admission  of  air  to  the  mixing 
chamber  1 1  and  to  the  generator  53  takes  place 
not  only  by  way  of  the  conduits  5S  and  55  and 
the  throttle  valves  49  and  57,  but  also  through 
the  conduit  71 — 73 — 79  and  an  aperture  75,  and 
through  the  conduit  71 — 72 — 78  and  an  aperture 
74,  thus  shunting  the  throttle  valves  57  and  49, 
respectively.  The  apertures  74  and  75,  respec- 
tively, can  be  adjusted  by  screws  76  and  77,  re- 
spectively. In  view  of  the  fact  that  the  aper- 
tures 74,  75  are  comparatively  small,  only  a 
little  portion  of  the  air  will  flow  through  these 
apertures  when  the  throttle  valves  49,  57  are 
opened,  the  main  part  flowing  through  the  con- 
duit 55  and  56,  respectively.  If  however  the 
throttle  valve  57  is  closed,  this  resulting  auto- 
matically in  closing  also  the  throttle  valve  49,  the 
volumes  of  air  flowing  through  the  conduits  55, 
56  will  decrease  and  therefore  an  increasing  part 
of  the  total  air  volume  flows  through  the  conduit 
71  and  through  the  adjustable  apertures  74,  75. 
When  the  throttle  valve  57  and,  therefore,  also 
the  throttle  valve  59  is  closed  completely,  the 
quality  of  the  mixture  or  the  ratio  of  air  and  gas 
is  determined  solely  by  the  cross  section  of  the 
apertures  74,  75.  The  cross  sections  of  these 
apertures  can  be  adjusted  by  means  of  the  screws 
76,  77  in  such  a  manner  that  only  the  volume  of 
air  necessary  for  no-load  running  will  flow  into 
the  generator  and  into  the  mixing  chamber  re- 
spectively, when  the  throttle  valves  49.  57  are 
closed.  Fig.  7  shows  an  embodiment  of  the  in- 
vention in  which  variations  of  the  temperature 
or  of  the  caloric  power  are  involved  in  the  regu- 
lating process.  In  this  embodiment  a  device 
sensitive  to  variations  in  temperature  is  exposed 
to  the  action  of  the  gas  which  acts  upon  the 
device  regulating  the  gas  pressure. 

In  the  embodiment  shown  in  Pig.  7  the  tem- 
perature-sensitive device  consists  for  instance  of 
two  parts  having  different  heat  expansion,  a  base 
plate  82  and  a  bar  £4.  The  base  plate  82  is  con- 
nected with  the  conduit  through  which  the  gas 
flows  out  of  the  generator  in  such  a  manner  that 
the  base  plate  takes  up  the  temperature  of  the 
conduit.  The  bar  84  is  pivotally  mounted  at  83 
on  this  base  plate,  the  other  end  of  the  bar 
being  hinged  at  85  to  a  lever  86  which  is  pivotally 
mounted  on  the  base  plate  82  at  87.  The  other 
end  88  of  this  lever  86  is  connected  to  a  bar  89 
which  at  90  acts  upon  a  two  armed-lever  92 
pivotally  mounted  at  91.  The  other  end  S3  of 
the  two-armed  lever  92  cooperates  with  a  spring 
94  bearing  upon  the  valve  8  which  is  acted  upon 
by  the  diaphragm  I.  The  arrangement  is  analo- 
gous to  that  shown  in  Fig.  1.  Through  the  con- 
duit 4  the  gas  flews  into  the  chamber  2  and  from 
this  chamber  through  the  conduit  7  into  the 
mixing  chamber  1 1 ,  the  air  flowing  through  the 
valve  8  into  the  chamber  3  and  through  the  con- 
duit 1 0  into  the  mixing  chamber  1 1 .  From  the 
mixing  chamber  the  mixture  flows  through  the 
conduit  1 2  to  the  motor.  The  air  pressure  in 
the  chamber  3  is  determined  by  the  gas  pressure 
in  the  chamber  2  on  the  right-hand  side  of  the 
diaphragm  I  and  by  the  pressure  of  the  spring 
94  on  the  left-hand  side  of  the  diaphragm  be- 
cause the  air  pressure  must  be  equal  to  the  differ- 
ence of  these  two  counteracting  pressures.  If 
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the  spring  pressure  increases,  the  air  pressure 
lowers  whereby  the  mixture  becomes  richer  in 
gas.  This,  as  has  been  mentioned  already,  is 
necessary  when  the  caloric  power  of  the  gas 
decreases  i.  e.  when  the  gas  leaves  the  generator 
at  high  temperature. 

If  for  instance  the  base  plate  82  is  made  of 
aluminium  and  the  bar  48  of  steel  owing  to  the 
greater  thermal  expansion  of  aluminium  the  end 
85  of  the  bar  84  gets  into  the  position  85'  when 
the  temperature  raises.  The  lever  86,  the  end 
88,  the  bar  89  and  the  two-armed  lever  92,  there- 
fore, will  get  into  the  position  88' — 88' — 90' — 93' 
shown  by  dot-and-dash  lines  whereby  the  spring 
will  be  compressed.  The  power  by  which  the  air 
pressure  in  the  chamber  3  has  to  keep  up  the 
equilibrium  decreases  because  with  unvaried  gas 
pressure  and  greater  spring  power  the  resulting 
pressure  against  which  the  air  pressure  must  be 
balanced  decreases  so  that  the  air  volume  flowing 
to  the  motor  diminishes.  If,  however,  the  tem- 
perature of  the  gas  decreases,  the  pressure  of 
the  spring  94  diminishes  and,  therefore,  the  air 


pressure  increases  by  the  unequal  deformation 
of  the  base  plate  82  and  the  lever  84.  In  view 
of  this  change  more  air  flows  into  the  mixing 
chamber  1 1  and  this  is  desirable  with  regard  to 

0   a  better  quality  of  the  gas. 

Instead  of  the  base  plate  32  and  the  lever  84 
also  another  regulating  device  responsive  to  tem- 
perature variations  may  be  used  as  for  instance 
boxes  filled  with  gas  or  liquid.    If  the  regulation 

10  is  effected  by  a  gas  or  a  liquid,  the  resilient  box 
containing  this  medium  must  be  exposed  to  the 
temperature  of  the  gas  leaving  the  generator 
and  must  be  connected  with  a  regulating  device 
in  such  a  manner  that  a  dilatation  of  the  box 

15  compresses  the  spring  94. 

The  temperature-responsive  device  may  also 
act  in  any  other  suitable  manner  upon  the  regu- 
lation of  the  mixture.  In  the  embodiment  shown 
in  Fig.  7  the  temperature-responsive  device  varies 

20  the  ratio  of  pressure  between  air  and  fuel  gas,  but 
it  could  control  also  for  instance  the  outflow 
cross  sections  of  air  and  fuel  gas. 
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This  invention  relates  to  a  pump  structure  built 
into  a  vessel  containing  a  pressure  medium  to  be 
driven  into  telescopic  lifting  jacks  for  motor  ve- 
hicles, and  the  present  application  is  a  divisional 
application  from  my  co-pending  application  Ser. 
No.  373,239 1/2,  filed  January  6,  1941. 

The  invention  is  illustrated  by  way  of  example 
in  the  accompanying  drawing,  in  which 

Figure  1  is  a  sectional  view  of  the  reservoir 
containing  the  pressure  medium  and  of  the  pump; 

Fig.  2,  a  side  view  of  Fig.  1;  and 

Fig.  3,  a  section  on  the  line  A — A,  of  Fig.  1. 

The  structure  comprises  a  reservoir  1 7  with  in- 
built pump,  which  is  arranged  on  a  bracket  26 
secured  to  a  dashboard  25.  At  the  free  end  of 
the  pump  piston  18  a  notch  19  receives  a  lever 
a ito  20  mounted  on  a  shaft  butt  21  supporting  a 
pump  lever  22  which  is  swingable  on  the  outside 
of  the  reservoir  17  and,  by  means  of  a  spring  24, 
can  be  actuated  by  the  driver's  foot  through  the 
medium  of  a  connecting  rod  23  projecting  through 
the  dashboard  25  into  the  interior  of  the  vehicle. 
A  stop  27  in  the  reservoir  17  limits  the  upward 
stroke  of  the  piston  10. 

The  pump  cylinder  is  connected  with  the  inside 
of  the  reservoir  17  by  a  horizontal  channel  28  in 
which  two  balls  29,  30  act  as  valve,  the  lower 
larger  ball  30  abutting  against  a  spring  32  and 
the  upper  smaller  ball  against  a  vertical  bore 
33  and  a  horizontal  channel  34  which  opens  into 
an  antechamber  35.  Above  the  vertical  bore  33  a 
control  piston  36  bears  against  a  spring  37  and 
possesses  locking  means  38  for  holding  the  piston 


in  any  desired  position.  A  pin  39  of  the  control 
piston  36  engages  the  bore  33  and  thereby  the 
smaller  ball  29.  Safety  valves  40,  41  are  provided 
in  the  wall  of  the  antechamber  35  as  well  as  in 

5  the  wall  of  the  reservoir  J  7. 

The  mode  of  operation  during  pumping  and 
use  of  the  jack  is  as  follows: 

When  the  piston  18  draws,  the  pressure  medium 
passes  through  the  channel  28  and  past  the  valve 

10  balls  29,  30  into  the  pump  cylinder,  and  when 
pressure  is  exerted  by  the  piston  18,  the  control 
piston  36  will  be  forced  down  and  with  its  pin  39 
push  the  valve  ball  29  against  the  larger  ball  30. 
The  supply  channel  34  for  the  antechamber  35 

15  is  thus  freed  from  the  closing  action  of  the  ball 
29  which  now  blocks  the  channel  28  leading  to 
the  reservoir  17,  so  that  the  pressure  medium  can 
flow  into  the  antechamber  35  whence  it  passes 
through  the  conduit  12  into  the  telescopic  jacks. 


20 
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30 


The  jacks  can  be  rendered  inoperative  by  the 
weight  of  the  vehicle.  For  this  purpose,  the  pump 
piston  18  and  the  control  piston  36  are  brought 
into  central  position  by  the  connecting  rod  23  and 
the  piston  36  is  fixed  in  position  by  the  locking 
means  38,  in  consequence  whereof  the  ball  29 
releases  the  channels  28  and  34,  so  that  the  pres- 
sure medium  can  flow  back  from  the  antecham- 
ber 35  into  the  reservoir  17  through  the  channels 

34  and  28.   Excess  pressure  in  the  antechamber 

35  is  equalized  by  the  valve  40,  or  the  pressure 
medium  may  escape  through  this  valve  to  the 
reservoir  17. 
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This  invention  relates  to  a  fountain  pen 
equipped  with  a  "unit"  adapted  to  be  shoved  into 
the  bore  of  the  front  portion  of  the  body  of  the 
pen  holder  and  comprising  the  pen  writing 
proper,  the  ink  conducting  and  supplying  mem- 
ber and  a  sleeve.  With  the  known  fountain  pens 
of  this  type  having  a  box  arranged  in  the  front 
portion  of  the  holder — arranging  the  part  of  the 
box  surrounding  the  pen  outside  the  holder 
renders  the  packing  or  tightening  difficult — the 
box  fits  accurately  into  the  conical  or  cylindrical 
bore  of  the  front  portion  of  the  holder  and 
serves  for  holding  said  "unit"  in  place.  Defor- 
mations of  the  sleeve  by  reason  of  tensions  aris- 
ing in  the  pen  can  cause  jamming  of  the  "unit" 
in  the  front  portion  of  holders  of  the  type  men- 
tioned which  may  entail  damages  at  the  pen 
holder  in  general  and  the  pen  proper  in  particu- 
lar. 

The  above-mentioned  drawbacks  are  overcome, 
according  to  the  present  invention,  by  the  im- 
provement that  the  outer  diameter  of  the  sleeve 
is  made  smaller  than  the  diameter  of  the  bore 
receiving  it  and  serves  for  holding  fast  the  rear 
portion  of  the  ink  conducting  and  supplying 
member  which  extends  through  and  beyond  it. 
Owing  to  that  smaller  diameter  of  the  sleeve 
relatively  to  the  bore  into  which  it  is  inserted 
jamming  of  the  "unit"  in  the  front  portion  of 
the  holder  body  is  resurely  and  reliably  pre- 
vented. The  rear  portion  of  the  ink  member  ex- 
tending beyond  said  sleeve  can  fit  into  the  cylin- 
drical bore  of  the  body  in  such  a  manner  as  to 
be  shif table  therein  whereby  the  possibility  is 
afforded  that  the  "unit"  can  always  be  easily  ex- 
changed. It  is  also  possible  to  provide  for  an 
additional  clamping  action  by  providing  a  longi- 
tudinal slot  in  the  inner  end  of  the  ink  member 
and  bending  the  thus  separated  two  ink  mem- 
ber portions  slightly  asunder  so  that  they  con- 
stitute elastic  portions  able  to  exert  a  certain 
slight  clamping  action. 

In  a  modified  constructional  form  of  the  thus 
improved  fountain  pen  the  sleeve  may  extend 
over  and  beyond  the  ink  member,  that  extension 
fitting  then  closely  into  the  bore  of  the  holder 
body  whereby  the  ink  body  is  securely  retained 
therein. 

In  order  to  prevent  the  "unit"  from  turning 
in  the  holder  body  the  front  portion  thereof  may 
be  provided  with  a  transverse  pin  engaging  a 
groove,  which  may  be  the  air  groove  of  the  ink 
member,  or  said  pin  may  be  provided  in  this 
member  in  this  member  and  engaging  a  groove 
of  said  front  portion,  all  as  fully  described  here- 
inafter. 


The  invention  is  illustrated  diagramatically 
and  by  way  of  example  on  the  accompanying 
drawing  on  which  Figure  1  is  a  side-view  of  the 
"unit"  composed  of  the  pen  proper,  the  ink  con- 

5  ducting  and  supplying  member  and  the  sleeve. 
Figure  2  shows  an  axial  section  through  these 
members,  in  connection  with  the  front  portion 
of  the  body  of  the  holder.  Figure  3  is  a  trans- 
verse section  through  the  members  shown  in  Fig. 

10  2  in  the  line  in — m,  and  seen  in  the  direction 
indicated  by  the  arrows,  and  the  Figures  4,  5  and 

6  show  views  corresponding  to  the  Figs.  1-3  and 
relate  to  a  modified  constructional  form  of  the 
improved  fountain  pen. 

15  Referring  to  the  constructional  form  shown  in 
Figs.  1-3  the  "unit"  mentioned  in  the  introduc- 
tion of  this  specification  consists  of  the  pen 
proper  I ,  the  sleeve  2  and  the  ink  conducting  and 
supplying  member  3.    In  the  front  portion  5  of 

20  the  body  of  the  holder  is  a  suitably  narrow  bore 

5  serving  for  the  reception  of  that  portion  4  of 
the  ink  conducting  and  supplying  member  3 
which  extends  from  the  sleeve  2  into  said  front 
portion  5  of  the  body.    The  sleeve  2  is  situated 

25  in  a  suitably  larger  bore  of  said  body  portion  5. 
The  part  4  fits  into  the  part  5  in  such  a  manner 
as  to  be  shiftable  therein,  and  the  sleeve  7  fits 
into  the  bore  provided  for  it  with  a  certain  play. 
In  the  part  4  is  a  longitudinal  slot  8  and  the  ends 

30  thereby  formed  are  slightly  bent  asunder  so  as 
to  be  able  to  exert  an  elastic  action  and  there  is, 
furthermore,  in  said  part  4  a  transverse  pin  13 
engaging  with  its  inner  end  a  longitudinal  air 
passage  1 1  provided  in  the  ink  conducting  and 

35  supplying  member  3. 

The  manner  of  operation  of  the  fountain  pen  is 
as  follows: 

Owing  to  the  elasticity  of  the  pen  which  is 
pressed  against  the  ink  supplying  member  3  by 
40  means  of  the  sleeve  2  this  latter  will  be  deformed 
in  the  course  of  time,  but  the  gap  left  in  the  bore 

7  is  large  enough  to  allow  of  even  a  large  deform- 
ation of  the  sleeve  without  entailing  jamming 
thereof,  whereby  an  easy  exchangeability  of  the 

45  "unit"  is  warranted.  The  part  4  is  not  subject  to 
deformations  and  can,  therefore,  fit  into  the  bore 

6  of  the  body  in  such  a  manner  as  to  be  com- 
paratively easily  shiftable  therein.  In  the  whole 
the  "unit"  is  reliably  seated  and  tightened  in 

50  the  holder  body.  The  elasticity  of  the  ink  mem- 
ber 3  at  its  inner  end  permits  of  a  somewhat 
slighter  accuracy  of  the  seat  thereof  in  the  holder 
body.  The  pin  10  engaging  the  air  passage  II 
prevents  the  "unit"  from  turning  in  the  body. 

55  In  the  modification  shown  in  Figs.  4-6  the 
sleeve  12  extends  nearly  over  the  entire  lower 
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portion  13  of  the  ink  member  14.  Where  the 
sleeve  embraces  the  inner  portion  of  the  pen  15, 
there  it  is  tapered  relatively  to  its  other  portion 
16,  this  portion  fitting  more  accurately  into  the 
cylindrical  bore  of  the  front  part  of  the  holder 
body,  but  being,  nevertheless,  shiftable  therein, 
so  that  the  "unit"  is  guided,  but  also  held  in  its 
proper  operative  position.  There  is  also  with  this 
modified  constructional  form  a  gap  between  the 
free  end  portion  of  the  sieve  12  and  the  sunound- 
ing  end  portion  of  the  holder  body,  where  there 


10 


is  the  inner  end  of  the  pin,  and  thus  jamming  of 
the  "unit"  within  the  bore  of  the  body  owing  to 
a  deformation  of  the  sleeve  securely  and  reliably 
prevented. 

In  order  to  prevent  the  "unit"  from  turning  a 
pin  19  is  inserted  into  the  ink  member  14  and 
engages  with  its  outwardly  projecting  end  a 
groove  20  provided  in  an  inner  shoulder  21  of  the 
holder  body,  this  shoulder  forming  an  abutment 
for  the  sleeve  1 6,  as  shown  in  Fig.  5. 
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This  invention  relates  to  a  fountain  pen  pro- 
vided with  an  annular  compensation  chamber 
arranged  in  the  bore  of  the  neck  portion  of  the 
pen.  Said  chamber  is  formed  in  the  known  foun- 
tain pens  by  a  body  inserted  into  said  bore  and 
having  a  diameter  which  is  by  about  1  mm  small- 
er than  the  clear  width  of  the  bore  whereby  an 
annular  intermediate  space,  viz.  said  annular 
chamber,  is  formed.  This  latter  is  completely 
open  at  its  lower  end,  viz.  in  the  direction  to  the 
tip,  whereas  it  communicates  at  its  other  end 
with  the  ink  receptacle  either  by  helical  air- 
passages  or  by  air  passages  disposed  in  staggered 
arrangement.  The  intermediate  annular  space 
is  intended  and  adapted  to  receive  any  surplus 
of  the  ink,  but  the  ink  entering  thereinto  through 
said  passages  does  not  fill  said  chamber  uni- 
formly and  fully,  especially  if  the  said  chamber 
is  comparatively  long,  because  the  downwardly 
trickling  ink  closes  the  deeply  located  aperture 
connecting  the  compensation  chamber  with  the 
exterior  air  prior  to  the  chamber  becoming  com- 
pletely filled.  It  is  from  this  reason  that  the 
annular  compensation  chamber  is  open  around 
its  entire  circumference,  but  this  arrangement 
entails  the  risk  that  ink  can  unintentionally 
leave  said  chamber. 

The  object  of  the  present  invention  is  to  ren- 
der it  possible  that  the  compensation  chamber 
becomes  uniformly  and  completely  filled  and  to 
prevent  the  ink  from  leaving  it  unintentionally. 
This  is  attained  by  means  of  thread-like  ribs  sub- 
dividing the  annular  intermediate  space  into 
broad  thread-like  fields  connected  with  one  an- 
other at  their  upper  parts  with  the  ink  recep- 
tacle by  means  of  the  narrow  air-passages, 
whereas  their  lower  parts  communicate  with  the 
outer  air.  The  ribs  separating  said  fields  from 
one  another  may  be  provided  at  the  above-men- 
tioned inserted  body  or  at  the  inner  wall  of  the 
neck  portion  of  the  fountain  pen  or  between 


this  wall  and  said  body.  Providing  said  ribs  at 
the  inner  wall  of  the  neck  portion  is  to  be  pre- 
ferred because  flowing  over  of  the  ink  from  one 
field  into  a  neighboring  one  will  then  be  most  re- 

5  liably  prevented. 

The  invention  is  illustrated  diagrammatically 
and  by  way  of  example  on  the  accompanying 
drawing  which  shows  in  axial  section  the  lower 
half  of  a  fountain  pen  improved  according  to 

10  this  invention. 

On  the  drawing,  I  denotes  the  neck  portion 
of  the  pen,  and  2  denotes  the  hollow  body  in- 
serted into  the  bore  of  said  portion  and  having 
the  writing  tube  3  attached  to  it,  and  into  the 

15  bore  of  said  body  is  inserted  the  plunger  4  which 
is  equipped  with  the  cleaning  needle.  The  inner 
wall  of  the  neck  portion  I  is  provided  with  the 
thread-like  narrow  ribs  5  5'  which  surround 
closely  the  hollow  body  2  and  subdivide  the  com- 

20  pensation  chamber  formed  by  said  members  into 
thread-like  disposed  broad  fields  6  6'  which  com- 
municate at  their  upper  parts  with  the  ink  recep- 
tacle by  the  intermediary  of  the  transverse  bores 
7 — 7,  whereas  they  extend  at  their  lower  parts 

25  to  the  orifice  of  the  neck  portion;  they  become 
narrower  in  upward  direction. 

Ink  penetrating  from  the  ink  receptacle 
through  said  transverse  bores  owing  to  having 
become  hot  or  from  any  other  reason  must,  un- 

30  der  circumstances,  overcome  a  rise  and  it  may 
occur  that  it  flows  from  any  one  of  said  fields 
to  and  into  an  adjacent  one.  Such  an  undesired 
occurrence  is  fully  prevented  by  the  provision  of 
the  ribs,  as  described.    The  fields  become  nar- 

35  rower  in  the  direction  to  the  ink  receptacle  and 
the  surplus  of  in  which  they  have  taken  up  is 
uniformly  conducted  away  during  writing.  The 
thread-like  ribs  prevent  the  ink  from  being 
shaken  off  from  the  compensation  chamber. 
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This  invention  relates  to  the  preparation  of 
powerful  soluble  tubercle  bacilli  antigen  for  use 
in  the  treatment  and  prevention  by  inoculating 
it  to  the  human  body. 

The  object  of  this  invention  is  to  produce  the 
powerful  soluble  tubercle  bacilli  antigen  which  is 
injected  to  the  selected  persons  having  the  in- 
dividuality of  immunity  producing  temperament, 
thus  obtained  blood,  plasma  and  serum  in  said 
human  body  is  used  to  cure  the  tubercle  disease. 

In  the  process  of  manufacturing  the  tubercle 
antigen  according  to  this  invention,  the  living 
tubercle  bacilli  culture  of  powerful  virulence  is 
mixed  in  40%  aceton  which  is  combined  with 
0.1%  chlor-calvacrol,  then  the  bacilli  is  dispersed 
by  stirring  and  stored  in  an  air-tight  glass  con- 
tainer which  is  frequently  shaken,  the  mass  kept 
therein  for  several  days  and  then  it  is  separated 
by  the  centrifugal  means,  thus  a  supernatant 
yellowish  fluid  is  obtained,  which  is  referred  to 
as  the  Solution  I  and  retained  air-tightly.  After 
being  dried  the  said  bacilli  mass,  is  weighted  and 
ground  in  a  porcelain  mortar  to  fine  powder. 
When  the  bacilli  has  lost  its  rod-forms  and  acid- 
fastness  and  become  indefinite  colloidal  form 
by  testing  under  a  microscope,  it  is  again 
weighted  and  then  it  is  mixed  into  physiological 
salt  solution  which  contains  0.1%  chlor-calva- 
crol, and  the  soluble  ingredient  is  separated  from 
the  bacilli  by  the  centrifugal  means,  thus  a  su- 
pernatant fluid  is  adapted  which  is  referred  to 
the  Solution  II,  and  it  is  retain  air-tightly.  At 
last,  the  precipitated  bacilli  mass  is  again  ground 
and  mixed  into  40%  aceton  which  contains  0.1% 
color-calvacrol,  thus  the  soluble  ingredient  is 
separated  and  a  supernatant  fluid  is  obtained 
which  is  referred  to  as  the  Solution  III.  The 
precipitated  material  is  abandoned.  Thus  re- 
tained three  supernatant  fluids  are  mixed,  and 
filtered  through  porcelain  filter,  and  a  slightly 
yellowish  turbid  fluid  is  obtained.  This  fluid  is 
the  Powerful  Soluble  Tubercle  Bacilli  Antigen 
prepared  according  to  this  invention.  1  c.c.  of 
this  fluid  contains  0.035  gr.  of  the  above  men- 
tioned tubercle  bacilli  in  raw  state.  This  orig- 
inal solution  1  c.c.  is  calculated  as  10,000  units  of 
this  antigen. 

In  use  I  provide  a  10,000  times  diluted  solution 
of  this  antigen.  For  adult  persons  inoculation 
dose  begins  with  1  c.c.  (one  unit),  and  after  dis- 


appearance of  the  reactions  doses  are  successive- 
ly increased.  For  the  purpose  of  cure  for  patient 
it  is  repeatedly  applied  until  the  disease  being 
cured.   For  the  purpose  of  prophylaxis  of  tuber- 

5   culosis  the  inoculation  of  final  dose  1.0-5.0  c.c. 
of  the  original  solution  per  50  kg.  body-weight 
suffices.   For  children  dose  is  decreased  in  pro- 
portion to  body-weight. 
In  the  preparation  for  the  tubercle  antigen  ac- 

lo  cording  to  this  invention,  aceton  and  physio- 
logical salt  solution  are  combined  with  chlor- 
calvacrol 
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->..i  therefore  this  chlor-calvacrol  acts  to  soften  and 
destroy  the  cover  film  of  bacilli  made  of  seba- 
ceous material,  thus  the  bacilli  are  killed  surely, 
accordingly  thus  prepared  antigen  can  be  easily 
absorbed  into  the  tissue  of  the  human  body, 
.,  (  therefore  the  immunity  can  be  produced  rapidly 
in  said  human  body  and  moreover  this  antigen 
does  not  remain  in  the  injected  portion  of  the 
body  owing  to  its  great  absorptive  nature,  there- 
fore accessory  action  such  as  suppuration  can  be 
avoided. 

And  the  therapeutic  application  of  this  antigen 
in  such  a  case  of  unpreparedly  application  to 
acute,  sub-acute  and  chronic  patient  is  liable  to 
aggravate  the  disease  on  account  of  its  potent 
virulence.  In  such  circumstances,  before  the 
application  of  this  antigen,  the  disease  focus  may 
be  cured  or  suppressed  completely  or  relatively 
by  use  of  tubercle  immune  blood  and  serum 
which  is  obtained  by  inoculation  of  tubercle 
40  bacilli  and  their  products  (chiefly  this  antigen) 
into  persons  of  an  individuality  to  be  highly  im- 
munized; thereupon  the  active  immunizing 
faculty  is  quickened  to  increase  by  inoculation  of 
this  antigen  at  the  proper  time. 
45  On  the  contrary  the  chronic  non-phthisic  type 
is  in  many  cases  cured  by  amelioration  of  the 
whole  body  and  suppression  of  symptoms 
through  repeated  inoculations  of  this  antigen. 
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The  present  invention  relates  to  a  method  of 
drying  artificial  sausage  skins. 

In  the  known  plants  for  drying  artificial  sau- 
sage skins  made  from  impregnated  fabric  tubes 
in  which  a  plurality  of  tubes  is  withdrawn  from 
vertical  mandrels  and  for  the  purpose  of  sus- 
pending is  carried  upwardly  through  an  annular 
gap  by  a  common  supporting  device,  the  sup- 
porting devices  at  the  upper  end  of  the  vertical 
stroke  where  simply  suspended  from  horizontal 
supporting  bars  upon  which  they  remained  un- 
touched until  the  drying  process  was  terminated. 
The  impregnating  device  located  on  the  floor  of 
the  work  room  was  moved  upon  rails  extending 
in  parallel  to  the  upper  suspension  bars  so  that 
the  group  of  tubes  drawn  upwardly  each  time 
together  with  its  supporting  device  was  simply 
suspended  behind  the  already  suspended  groups, 
whereupon  the  impregnating  device  was  further 
moved  upon  the  rails  to  produce  the  next  group. 
To  allow  the  supporting  device,  consisting  of  a 
simple  horizontal  beam,  to  be  brought  over  the 
suspension  bars,  the  impregnating  device  to- 
gether with  the  supporting  device  was  to  be  ro- 
tated about  a  vertical  axis  of  such  a  degree  that 
the  supporting  beam  passed  between  the  suspen- 
sion bars,  in  order  to  be  then  rotated  into  the 
transverse  position  and  to  be  suspended. 

This  method  was  rather  complicated  and  re- 
quired impregnating  devices  moving  on  rails 
which  again  required  a  continuous  change  of  the 
position  of  the  men  attending  the  method  who 
progressively  had  to  travel  from  the  one  end  of 
the  work  room  to  the  other. 

Compared  with  this  method  a  substantial  im- 
provement is  obtained  if  in  accordance  with  the 
present  invention  the  impregnating  device  is  sta- 
tionary and  the  individual  groups  of  the  impreg- 
nated tubes  are  automatically  suspended  at  the 
upper  end  of  their  vertical  stroke  from  hori- 
zontally moving  endless  chains  which  after  each 
individual  winding  up  of  a  new  group  intermit- 
tently are  moved,  until  the  entire  production  of 
a  period  of  the  working  time  is  suspended  from 
the  chains,  dried  in  the  time  between  two  peri- 
ods of  working  time  and  removed  by  groups  again 
during  the  next  period  of  working  time  at  the 
other  point  of  reversal  of  the  chains  by  vertically 
movable  endless  conveyor  chains. 

A  device  for  carrying  out  the  method  according 
to  the  present  invention  is  shown  in  the  accom- 
panying drawing  by  way  of  example. 

In  this  drawing: 

Fig.  1  shows  a  longitudinal  view  of  the  gen- 
eral arrangement  of  a  plant  according  to  the 
invention, 

Fig.  2  is  a  side  view  of  the  plant  illustrated  in 
Fig.  l,  and 


Figures  3  and  4  show  the  corresponding  parts 
of  Figures  1  and  2  respectively  on  a  larger  scale. 

Upon  the  bottom  of  the  work  room  the  im- 
pregnating device  I  is  arranged.    The  latter,  for 

5  instance,  consists  of  a  frame  having  an  upper 
supply  trough  2  for  the  liquid  impregnating  mass 
and  a  lower  trough  3  for  receiving  the  mass 
eventually  flowing  off.  In  the  bottom  2a  of  the 
trough  2  holes  for  inserting  annular  nozzles  2b 

10  are  provided  through  which  the  tubes  withdrawn 
from  a  vertical  tube  arranged  below  the  trough 
2  are  pulled  upwardly,  whereby  they  are  im- 
pregnated by  the  mass  present  in  the  trough  2. 
The  individual  impregnated  tubes  4  are  by 

15  groups,  in  the  construction  shown  for  instance 
in  three  parallel  groups,  suspended,  by  means  of 
hooks,  from  transverse  beams  5  which  are  sup- 
ported side  by  side  by  lateral  discs  6.  These 
discs  in  turn  are  suspended  from  a  transverse 

20  beam  7  provided  at  both  ends  with  pins  8  pro- 
jecting outwardly  which  may  be  hung  in  in  lat- 
erally arranged  vertically  movable  conveyor 
chains  9.  These  chains  are  led  over  upper  and 
lower  sprocket  wheels   1 0  and   1 1  respectively 

25  which  are  rotated  either  by  hand  or  by  a  mo- 
tor. The  sprocket  wheels  12,  the  chains  13,  the 
wheels  14  and  the  transverse  shaft  15  transmit 
the  uniform  movement  to  the  other  side. 

As  soon  as  a  complete  group  of  tubes,  corre- 

30  sponding  to  the  number  of  the  individual  noz- 
zles, is  wound  upwardly  in  the  manner  described, 
these  tubes  are  deposited  upon  a  horizontal  con- 
veying device  16  arranged  below  the  ceiling  of 
the  room.    At  the  upper  point  of  reversal  the 

35  projecting  pins  8  of  the  beam  7  drop  off  the 
vertical  chains  upon  the  horizontal  endless  con- 
veyor chains  17  which  are  led  over  sprocket 
wheels  18  and  19.  As  soon  as  a  finished  group 
of  impregnated  tubes  has  been  wound  upwardly 

t0  it  is  moved  upon  the  horizontal  conveying  de- 
vice IS  for  a  sufficient  distance  to  be  withdrawn 
from  the  range  of  the  impregnating  device  and 
so  to  provide  space  for  a  new  group.  The  method 
is  continued  in  this  manner,  until  the  entire  daily 

45  production  is  suspended  from  the  upper  track. 
In  this  condition  the  tubes  are  dried  over  night. 
On  the  next  day  the  process  is  continued  by  im- 
pregnating new  tubes.  At  the  other  end  of  the 
conveyor  track  16  the  tubes  dried  over  night  are 

50  by  groups  successively  lowered  again  from  the 
upper  track  by  means  of  a  vertical  endless  chain 
20.  The  dry  tubes  are  removed  to  be  further 
treated. 

The  details  of  the  device  for  carrying  out  the 
55  new  method  may  be  more  or  less  changed  with- 
out altering  the  method  itself  and  without  de- 
parting from  the  present  invention. 
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The  present  invention  relates  to  a  method  of 
and  a  device  for  the  manufacture  of  artificial 
sausage  skins. 

It  is  well  known  to  make  artificial  sausage  skins 
from  fabric  tubes  or  the  like  impregnated  with 
suitable  materials,  whereby  the  tubes  are  with- 
drawn from  vertical  mandrels,  guided  through 
annular  gaps  and  passed  upwardly,  whereupon 
they  are  dried  and  further  treated.  With  these 
known  methods  the  impregnation  of  the  tubes 
in  most  cases  was  effected  from  the  outside. 
However,  it  has  also  been  proposed  to  impregnate 
from  the  inside.  Now,  in  accordance  with  the 
invention  the  fabric  tube  is  to  be  impregnated 
simultaneously  within  and  without  with  the  same 
mass.  The  impregnation  effected  from  the  out- 
side is  carried  out  in  the  hitherto  usual  manner, 
whereas  the  impregnation  effected  from  the  in- 
side is  carried  out  by  suitable  devices  mechanically 
pressing  the  mass  into  the  interior  of  the  tube. 
The  mass  thereby  is  pressed  against  the  inner 
wall  of  the  tube  and  is  then  smoothened  by  wiper 
rings,  whereas  the  superfluous  material  is  stripped 
off. 

The  principal  effect  obtained  hereby  is  that 
the  fabric  tube  is  completely  embedded  into  the 
organic  impregnating  mass.  This  is  of  particular 
importance  if  the  tube-like  fabric  totally  or  par- 
tially consists  of  artificial  silk  which  itself  is  less 
suitable  for  the  purposes  of  the  invention  than 
natural  silk.  The  tube  having  both  sides  im- 
pregnated in  accordance  with  the  method  of  the 
invention,  is  then  treated  with  an  air  current 
flowing  through  the  tube  until  it  is  completely 
dry.  In  a  manner  known  per  se,  the  upper  end  35 
of  the  tube  is  suspended  from  a  ring  so  that  the 
air  flowing  in  from  below  may  escape  again  at 
the  upper  end.  In  this  manner  the  sausage  skin 
is  maintained  tight  until  it  is  completely  dry  and, 
therefore,  during  drying  no  folds  or  crumples  are  4q 
formed  which  would  contribute  to  weaken  the 
sausage  skin.  Due  to  the  fact  that  the  inflowing 
air  may  escape  again  at  the  upper  end  it  is  also 
prevented  that  the  impregnating  mass,  introduced 
into  the  sausage  skin,  is  pressed  outwardly  45 
through  the  loops  of  the  fabric.  The  double  im- 
pregnation, i.  e.  the  within  and  without  impreg- 
nation, is  of  particular  importance  as  hereby  the 
tube-like  fabric  is  completely  embedded  into  the 
impregnating  mass,  whereas  with  an  impregna-  50 
tion  at  one  side  only  the  other  side  of  the  tube- 
like fabric  often  was  left  completely  free  and 
could  be  withdrawn  from  the  hardened  impreg- 
nating layer.  Now,  for  the  manufacture  of  the 
fabric,  serving  as  skeleton  for  the  sausage  skin,  55 
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such  fibrous  materials  may  be  used  which  are 
sensitive  to  moisture  or  atmospheric  actions. 
Moreover,  this  double  impregnation  causes  a  sub- 
stantial reinforcement  and  a  considerable  dense- 
ness  of  the  sausage  skin.  However,  as  the  im- 
pregnating mass  is  porous  like  a  skin,  the  sausage 
skin,  in  spite  of  the  considerably  increased  dense- 
ness,  maintains  the  necessary  porosity,  so  that  the 
sausage  mass  incorporated  in  the  sausage  skin 
may  sufficiently  exhale.  The  respiration  of  the 
sausage  skin  of  which  usual  is  the  question  under 
experts,  therefore,  is  not  influenced  by  the  double 
impregnation. 

Moreover,  the  inside  impregnation  may,  in  ac- 
cordance with  the  invention,  be  carried  out  in 
such  a  manner  that  here  the  fibres  of  the  mass 
obtain  another  direction  as  the  fibres  of  the  out- 
side impregnation.  If  the  latter  is  effected  for 
instance  vertically  by  drawing  upwardly  the 
sausage  skin  through  an  annular  nozzle,  the  fibres 
of  the  inside  impregnation  may  receive  a  helical 
direction  upon  the  inner  wall  of  the  tube  for  in- 
stance under  an  angle  of  45°  towards  the  left  or 
towards  the  right.  If,  however,  the  outside  im- 
pregnation also  is  effected  helically,  then  the  in- 
side impregnation  is  effected  in  the  same  manner 
but  in  an  inversed  direction,  that  is  to  say,  with 
a  right  hand  rotation  at  the  outside  in  a  left 
hand  rotation  at  the  inside  or  vice  versa.  In  any 
case  a  position  of  the  fibres  of  the  mass  crossing 
each  other  is  obtained  which  causes  a  further 
substantial  reinforcement  of  the  sausage  skin. 
Such  a  helical  impregnation  may,  for  instance, 
be  obtained  by  correspondingly  guiding  the  mass 
against  the  outer  and  inner  wall  of  the  tube  re- 
spectively. 

In  the  accompanying  drawing  a  device  for  car- 
rying out  the  method  according  to  the  invention 
is  shown  by  way  of  example. 

In  this  drawing : 

Fig.  1  shows  a  sectional  view  of  the  total  ar- 
rangement of  a  device  according  to  the  invention 
without  representing  details,  and 

Fig.  2  is  a  section  through  the  impregnating  de- 
vice. 

Mounted  upon  a  frame  a  is  a  supply  trough  b 
for  the  reception  of  the  impregnating  mass.  The 
lower  bottom  c  of  the  frame  a  supports  a  tube  d 
to  which  the  supply  pipe  e  is  connected  arranged 
outside  the  frame  a.  The  mass  is  by  way  of  a 
hose  supplied  to  the  pipe  d,  for  instance,  from  a 
pump  or  a  tank  arranged  at  a  higher  level.  The 
vertical  pipe  d  extends  through  an  annular  nozzle 
/  which  is  held  in  a  bottom  opening  g  of  the 
trough  b.   In  other  openings  g  any  desired  num- 
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ber  of  annular  nozzles  /  with  appertaining  stand 
pipes  d  may  be  arranged  depending  on  the  number 
of  artificial  sausage  skins  to  be  impregnated  and 
drawn  upwardly.  With  regard  to  the  stand  pipe 
d  the  annular  nozzle  /  has  so  much  play  that  the 
fabric  tube  h  may  easily  be  passed  through. 
This  fabric  is  mounted  upon  a  special  supporting 
tube  i  which  is  shifted  upon  the  stand  pipe  d 
after  the  annular  nozzle  /  has  previously  been 
withdrawn. 

In  a  manner  known  per  se  the  fabric  tube  h  is 
drawn  upwardly  through  the  annular  nozzle  / 
and  suspended  from  the  ceiling.  In  the  interior 
of  the  tube  and  above  the  annular  nozzle  /  a  dis- 
tance member  k  having  a  convex  outer  surface 
is  mounted  upon  the  pipe  h.  This  distance  mem- 
ber k  extends  close  to  the  upper  discharge  end 
of  the  nozzle  /  and  at  this  point  provides  a  small 
annular  gap  for  the  passage  of  the  tube.  Some- 
what above  this  distance  member  a  second  dis- 
tance member  fci  having  a  convex  outer  surface 
is  mounted  upon  the  pipe  d  which  preferably  is 
connected  to  the  lower  distance  member  k  by  an 
intermediate  pipe  member.  The  distance  mem- 
ber ki  at  this  point  maintains  the  tube  slightly 
tensioned.  Mounted  upon  the  upper  end  of  the 
stand  pipe  d  is  a  tube-like  nozzle  I  with  lateral 
slots  m  through  which  the  impregnating  mass 
penetrates  into  the  intermediate  space  between 
the  nozzle  and  the  wall  of  the  tube.  Here  the 
impregnating  mass  comes  into  intimate  contact 
with  the  fabric,  whereas  simultaneously  also  the 
mass  present  in  the  trough  b  impregnates  the 
tube  from  the  outside.    Mounted  at  the  upper 


end  of  the  nozzle  I  is  a  shank  t  for  setting  up  a 
head  n  which  is  provided  with  external  grooves  o 
which  are  arranged  in  spaced  relation  one  above 
the  other  and  serve  the  purpose  of  holding  ■snper 

0  rings  p.  The  latter  slightly  stretch  the  tube  from 
the  inside  so  that  the  mass  is  smoothened  down  at 
the  inner  wall.  Midway  between  the  rings  p, 
however,  a  wiper  ring  q  is  provided  which  sur- 
rounds the  tube  at  the  outside  and  which  is  slight- 

]!>  ly  floatingly  and  resiliently  held  for  instance  by 
connecting  same  by  means  of  thin  wires  or 
threads  r  to  vertically  arranged  helical  or  coiled 
springs  s  the  lower  ends  of  which  extend  into 
bores  of  the  annular  nozzle  /  and  are  fixed  there- 

1.-,  in.  In  this  manner  the  outer  wiper  ring  q  may 
freely  move  into  all  directions  and  may  easily  and 
resiliently  adapt  itself  to  the  movements  of  the 
tube.  The  inner  diameter  of  the  ring  q  is  some- 
what smaller  than  the  outer  diameter  of  the  rings 

2fl  p.  whereby  at  this  point  a  certa  n  contraction  of 
the  tube  is  caused. 

To  apply  the  impregnating  mass  within  or 
without  in  a  helical  direction  to  the  wall  of  the 
tube,  corresponding  guides  indicating  the  direc- 

.,-  tion,  for  instance,  obliquely  arranged  ledges,  may 
easily  be  provided.  Moreover,  the  slots  m  may 
correspondingly  be  arranged  obliquely  cr  heli- 
cally. 

The  device  for  carrying  out  the  new  method 
3f)  could,  of  course,  more  or  less  depart  from  the 
construction  shown  by  way  of  example  without 
departing  from  the  spirit  of  the  invention. 

JULIUS  WOLFF. 
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The  present  invention  relates  to  a  method  of 
and  an  apparatus  for  producing  artificial  sausage 
skins. 

In  the  manufacture  of  artificial  sausage  skins 
it  is  known  to  impregnate  the  outer  or  inner  wall 
or  surface  of  tubular  fabrics  with  a  suitable  fi- 
brous mass  consisting  of  animal  substances.  For 
this  purpose,  the  tubular  fabric  is  drawn  upward- 
ly through  an  annular  gap  and  hereby  the  im- 
pregnating mass  is  applied  within  or  without  to 
the  tubular  fabric. 

According  to  the  method  of  the  present  inven- 
tion an  impregnating  mass  is  applied  to  the  tubu- 
lar fabric  simultaneously  without  and  within  so 
that  the  outer-  as  well  as  the  inner  surface  of 
the  finished  tubular  fabric  is  coated  with  an  im- 
pregnating layer.  In  connection  with  such  an 
impregnation  it  is  of  particular  advantage  to  so 
carry  out  the  coating  of  both  faces  of  the  fabric 
sleeve  with  the  fibrous  material,  that  the  fibres 
at  both  sides  or  surfaces  of  the  wall  of  the  fabric 
sleeve  cross  each  other.  Hereby  a  special  rein- 
forcement of  the  impregnation  and  therewith 
a  greater  strength  and  durability  of  the  artificial 
sausage  skin  is  obtained.  This  is  of  particular 
importance  if  the  tubular  fabric  is  made  of  ar- 
tificial silk  which  is  not  as  strong  as  natural 
silk  and,  moreover,  is  more  sensitive  to  moisture. 
Owing  to  the  arrangement  of  the  fibres  in  direc- 
tions crossing  each  ether  upon  the  inner  wall 
and  the  outer  wall  of  the  artificial  sausage  skin, 
the  lower  strength  of  the  finished  tubular  sausage 
skin  made  of  artificial  silk  is  compensated  by 
the  reinforcement  of  the  impregnation  and, 
moreover,  the  sensitivity  of  the  artificial  silk  to 
moisture  is  rendered  effectiveless  by  the  fact  that 
the  tubular  fabric  is  completely  embedded  in  the 
fibrous  mass. 

The  arrangement  of  the  fibres  of  the  two  im- 
pregnating layers  in  directions  crossing  each 
other  at  the  inner  and  outer  surface  of  the  artifi- 
cial sausage  skin  is  obtained  in  accordance  with 
the  invention  by  the  fact  that  the  inner  and 
outer  wiper  members  for  the  impregnating  mass 
are  rotated  relatively  to  each  other,  while  the 
tubular  fabric  is  longitudinally  drawn  along  these 
members.  Hereby  the  fibres  present  in  the  im- 
pregnating mass  are  adjusted  in  the  direction 
in  which  the  wiper  members  move  along  the  wall 
of  the  tubular  fabric.  If  the  wiper  members  are 
uniformly  rotated  about  the  axis  of  the  moved 
tubular  fabric,  the  fibres  are  helically  directed, 
but  if  the  inner  wiper  members  rotate  in  a  direc- 
tion opposite  to  that  of  the  outer  member,  the 
fibres  are  arranged  in  directions  crossing  each 
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other,  the  angular  position  of  the  fibres  relatively 
to  each  other  corresponding  to  the  speed  of  move- 
ment of  the  tubular  fabric  as  well  as  of  the  wiper 
members.  Depending  on  the  speed  selected,  the 
fibres  may  be  arranged  in  a  more  flat  or  steep 
direction,  and,  moreover,  the  angular  position 
upon  the  inner-  or  outer  side  or  surface  may  be 
differently  chosen,  if  the  wiper  members  are  ro- 
tated with  different  speeds  also. 

For  carrying  out  the  method  according  to  the 
present  invention  preferably  an  apparatus  is  used 
as  is  shown  by  way  of  example  in  the  accom- 
panying drawing. 

In  this  drawing: 

Fig.  1  is  a  vertical  section  of  the  general  ar- 
rangement of  an  impregnating  apparatus  with- 
out showing  details  of  the  apparatus,  and 

Fig.  2  shows  a  broken  away  section  through 
the  same  appartus  on  a  larger  scale,  more  par- 
ticularly illustrating  the  special  devices  for  car- 
rying out  the  new  method  arranged  at  the  upper 
and  lower  part  of  the  apparatus. 

Mounted  upon  a  lower  trough  a,  serving^to 
receive  impregnating  mass  eventually  flowing  off, 
is  a  frame  b  the  upper  end  of  which  carries  a 
trough  d  in  about  the  height  of  a  table  above 
the  floor  c  of  the  work  room.  In  the  bottom  of 
the  trough  d  any  desired  number  of  impregnat- 
ing devices,  depending  on  the  selected  number  of 
tubular  fabrics  to  be  treated,  is  arranged  side  by 
side  in  one  row.  In  the  drawing,  showing  a  cross 
section  through  the  trough,  the  other  devices  are 
arranged  behind  the  device  illustrated,  so  that 
they  are  invisible.  In  the  bottom  of  the  trough 
d  holes  are  provided  into  which  the  individual 
impregnating  devices  may  be  inserted.  For  this 
purpose  each  device  is  provided  with  a  cylindrical 
bushing  e  having  an  upper  supporting  flange  /. 

In  the  middle  axis  of  the  bushing  e  a  vertical 
pipe  g  is  arranged  which  is  fixed  in  the  bottom  of 
the  lower  trough  a  and  extended  through  this 
bottom  downwardly,  where  a  horizontal  pipe  h 
is  connected,  introducing  the  impregnating  mass 
into  the  interior  of  the  pipe  g  to  flow  upwardly 
therein  and  to  be  discharged  through  openings  i, 
provided  in  the  wall  of  the  pipe  g  above  the  flange 
/  of  the  bushing  e,  into  the  space  between  the 
pipe  g  and  the  tubular  fabric  k  to  be  impreg- 
nated. 

Any  desired  length  of  tubular  fabric  k  is  pushed 
upon  a  pipe  I  which  in  turn  is  pushed  over  the 
stand  pipe  g  and  extends  to  the  bottom  of  the 
trough  a.  The  upper  end  of  the  tubular  fabric 
fc  is  withdrawn  from  the  supporting  pipe  I  and 
pulled  upwardly  through  the  bushing  e.  Within 


2 


421,396 


the  latter  a  distance  member  m  having  a  convex 
surface  is  mounted  upon  the  pipe  g.  The  outer 
diameter  of  the  distance  member  m  is  somewhat 
smaller  than  the  inner  diameter  of  the  bushing  e, 
so  that  an  annular  gap  is  formed  through  which 
the  tubular  fabric  may  be  drawn. 

Within  the  pipe  g  a  long  spindle  n  is  rotatably 
mounted  the  diameter  of  which  from  below  the 
supply  pipe  h  until  above  the  discharge  openings  i 
is  substantially  smaller  than  the  inner  diameter 
of  the  pipe  g,  so  that  the  impregnating  mass  may 
unimpededly  be  fed  upwardly  in  the  pipe  g.  Both 
ends  of  the  spindle  n  are  enlarged  to  the  inner 
diameter  of  the  pipe  g  so  that  above  and  below 
the  mass  cannot  be  discharged.  To  this  purpose, 
moreover,  special  sealing  means  may  be  provided 
at  the  ends  of  the  pipe  g.  The  lower  end  of  the 
spindle  is  extended  through  the  pipe  g  and  car- 
ries a  worm  wheel  o  which  by  means  of  a  cylin- 
drical projection  or  rim  p  is  journalled  in  a  ball 
bearing  q.  The  drive  of  the  worm  wheel  o  is 
effected  by  the  worm  r  the  shaft  s  of  which  simul- 
taneously drives  the  worms  and  worm  wheels  of 
the  other  devices.  The  drive  may  be  effected  by 
an  electromotor. 

The  upper  end  of  the  spindle  n  also  extends 
through  the  pipe  g  and  is  provided  with  a  square 


t  upon  which  may  be  mounted  two  supporting 
bodies  u  for  the  inner  wiper  members  v.  The 
latter  consist  of  circular  discs  the  edges  of  which 
are  rounded  off.    These  discs  are  rotated  by  way 

o  of  the  supporting  bodies  u  by  means  of  the 
spindle  n.  At  the  outer  side  or  surface  of  the 
tubular  fabric  k  another  wiper  ring  to  is  arranged 
in  a  level  between  the  two  inner  wiper  members 
v.    The  wiper  ring  w  is  fixed  to  a  worm  wheel  i 

10  rotated  by  a  worm  y  the  shaft  z  of  which  simul- 
taneously drives  the  worms  of  the  other  devices 
in  the  same  manner  as  the  lower  shaft  s  drives 
the  worms  as  described  above.  The  worm  wheel 
x  runs  on  a  ball  bearing  which  is  supported  by 

lo  way  of  the  belts  or  studs  2'  from  the  flange  /  of 
the  bushing  e 

If  the  worm  wheels  o  and  x  are  rotated  in  op- 
posite directions,  the  inner  and  outer  wiper  mem- 
bers v  and  w  respectively  rotate  correspondingly 

20  and  thereby  also  correspondingly  apply  the  fibres 
of  the  impregnating  mass  to  the  tubular  fabric  k, 
so  that  the  fibres  upon  the  inner-  and  outer  side 
respectively  cross  each  other.  Details  of  the  de- 
vice may,  of  course,  be  modified  without  depart- 

2,3  ing  from  the  spirit  of  the  invention. 
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The  surface  of  articles  of  iron  or  steel  can  be 
.-.rendered  corrosionproof  thereby,  that  they  are 
chromed  by  thermic  diffusion.  In  this  known 
method  carried  out  generally  with  employment 
of  gaseous  chromium  carriers,  the  chromium  ex- 
change from  the  gas  against  an  approximately 
similar  quantity  of  iron  of  the  parts  to  be  treated, 
in  that  at  this  exchanging  layers  of  chromium  are 
produced  on  the  surface  of  the  articles  which, 
similar  as  those  produced  at  the  cementation 
with  the  fundamental  material,  are  most  inti- 
mately connected  and  grow  together  with  the 
fundamental  material. 

The  carbon  content  of  the  iron-  and  steel  alloys 
employed  for  the  production  of  the  articles  to  be 
subsequently  chromed  causes,  as  is  known,  in  so 
far  serious  difficulties  at  the  chroming,  as  the 
carbon  of  the  fundamental  material  forms  car- 
bides together  with  the  chromium  which  diffunds 
in,  said  carbides  checking  the  further  penetration 
of  the  chromium  layers. 

It  was  believed,  that  this  inconvenience  could 
be  sufficiently  obviated  by  the  prescription  not 
to  increase  the  carbon  content  of  the  iron  to  be- 
yond 0.2%.  Applicants  have,  however,  ascer- 
tained that  for  the  chroming  capability  and  the 
quality  of  the  chroming  zones  of  the  iron  carbon 
alloys  then  produced  not  only  the  percentage 
of  the  carbon  content  of  the  alloys,  but  the  total 
quantity  of  the  carbon  contained  in  the  steels 
is  decisive,  in  which  instance  then,  besides  the 
carbon  content  of  the  alloy  in  percents.  also  the 
cross  section  of  the  parts  to  be  treated  has  still 
to  be  considered,  from  which  the  carbon  gets  to 
the  surface  during  the  chroming. 

As  the  observation  of  all  these  measures  may 
cause  difficulties  under  circumstances,  the  inven- 
tion proposes,  to  prevent  the  influence  of  the  car- 
bon content  of  the  articles  to  be  treated  and.  es- 
pecially its  moving  to  the  surface,  thereby  that 
the  parts  to  be  subsequently  chromed  are  made 
of  so  called  alloyed  steels. 

It  has  now  shown,  that  not  all  of  the  known 
and  even  the  best  known  alloying  elements  are 
not  in  position  to  check  the  moving  of  the  car- 
bon at  the  chroming.  This  carbon  movement 
could  not  be  prevented,  for  instance,  even  at  the 
chroming  of  a  fundamental  substance  with  0.1% 
and  less  carbon  and  additional  2%  of  molyb- 
denum. This  inconvenience  was  even  then  not 
overcome,  if  to  the  iron  carbon  alloys  to  be 
chromed  such  addition  of  chromium  was  added 
from  the  beginning  that  the  carbon  content  of 
the  alloys  had  to  be  considered  as  bound  off  there- 
on. Also  in  a  steel  with  0.1%  carbon  and  3% 
chromium  the  carbon  moved  for  instance  in  the 
cross  section  of  the  fundamental  material  in  op- 
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position to  the  diffunding-in  chromium,  so  that 
also  in  this  instance  chromium  zones  with  un- 
satisfactory physical  and  chemical  properties 
were  obtained  as  result. 

It  has  now  been  found  surprisingly,  that  the 
moving  of  the  carbon  and  thereby  the  inconven- 
ience thereof  can  be  prevented,  if  the  articles  to 
be  chromed  are  made  of  an  iron  carbon  alloy, 
which  contains  in  the  base  material  chromium 
together  with  other  alloying  elements,  which 
alone  or  at  least  in  these  percentages  have  no 
effect.  An  addition  of  3%  chromium  alone  to  a 
steel  with  0.06%  carbon  can  not  stop  the  carbon 
movement  in  the  base  material.  The  same  is 
valid  for  a  steel  which  besides  0.06%  carbon  and 
other  iron  companions,  contains  alone  0.5% 
vanadium.  By  the  simultaneous  addition  of 
chromium  3%  and  vanadium  0.5%  to  the  steel, 
the  movement  of  the  carbon  is  practically  abso- 
lutely prevented  and  thereby  a  chromed  surface 
is  produced,  which  can  withstand  the  highest 
physical  and  chemical  stressings. 

Besides  chromium  and  vanadium  the  steels, 
from  which  articles  with  perfect  chromium  layers 
have  to  be  produced  according  to  the  invention, 
may  further  contain  0.3  to  3%  of  molybdenum, 
which  has  to  be  fully  or  partly  replaced  by  tung- 
sten. A  steel  with  carbon  0.12%,  chromium  1.2%. 
molybdenum  1.2%  and  vanadium  0.6%  could  be 
chromed  especially  well. 

Consequently,  the  invention  relates  to  a  proc- 
ess for  the  production  of  articles  of  iron  and  steel 
with  corrosion-proof  surface  by  diffunding-in  of 
chromium  into  the  surface  at  temperatures  from 
about  900  to  1100°,  according  to  which  the  articles 
to  be  chromed  are  made  from  alloys  of  the  iron, 
which  contains  less  than  0.2%  carbon  (oreferably 
3  to  4%  chromium) ,  0.3  to  3%  of  vanadium  (pref- 
erably 0.5  to  1.5%  of  vanadium),  remainder  iron 
and  the  usual  companions,  and  the  articles  con- 
sisting of  these  alloys  are  then  chromed.  Be- 
sides chromium  and  vanadium  the  steels  may  fur- 
ther contain  0.3%  to  3%  molybdenum,  the  con- 
tent in  chromium  amounting  then  practically  to 
from  0.5  to  5%  (preferably  1  to  2% )  and  the  con- 
tent of  vanadium  again  to  0.3  to  3%  (preferably 
0.5  to  1  % ) .  Tungsten  has  to  be  substituted  com- 
pletely or  partly  for  the  molybdenum  in  the  alloy. 

A  silicium  content  in  these  materials  has  no 
decisive  influence  upon  the  Dhysical  and  chemi- 
cal property  of  the  zones,  but  facilitates  in  quan- 
tities from  1  to  2%  the  diffunding-in  of  the  chro- 
mium to  a  certain  degree. 

GOTTFRIED  BECKER. 
KARL  DAEVES. 
FRITZ  STEINBERG. 
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The  present  invention  relates  to  a  method  of 
and  an  apparatus  for  drying  and  hardening  im- 
pregnated artificial  sausage  skins.  More  partic- 
ularly the  invention  is  concerned  with  a  method 
of  and  an  apparatus  for  simultaneously  drying  5 
and  hardening  or  previously  hardening  respec- 
tively by  blowing  in  of  air  impregnated  artificial 
sausage  skins  open  at  both  ends  and  preferably 
provided  with  a  fabric  insertion  or  core. 

According  to  the  invention  previously  heated  10 
air  is  blown  into  one  end  of  the  impregnated 
tubular  artificial  sausage  skins  and  may  escape 
again  at  the  other  end.  Said  air  previously  be- 
ing loaded  with  vapors  of  acetic  acid,  formalde- 
hyde or  other  substances  which  are  adapted  to  15 
harden  or  to  initiate  hardening  of  the  impregnat- 
ing mass  with  which  the  tubular  sausage  skins 
are  coated. 

It  is  known  per  se  to  dry  artificial  sausage 
skins  with  air  and  also  to  use  formaldehyde,  for  20 
instance  in  the  form  of  vapor,  for  hardening  and 
initiating  hardening  respectively  of  the  impreg- 
nating mass.  The  simultaneous  drying  and  initi- 
ating hardening  by  means  of  hot  air  loaded  with 
vapors  of  formaldehyde  or  similar  hardening  25 
substance,  however,  has  proved  to  be  new  and  of 
particular  advantage,  because  with  this  combined 
use  the  two  effects  occurring  assist  each  other 
mutually.  The  movement  of  the  air  continuously 
carries  fresh  hardening  vapors  to  the  impreg-  30 
nated  upper  surfaces  and  removes  them  again 
after  they  have  acted.  The  heating  shortens  the 
period  of  hardening  or  of  initiating  hardening 
respectively  and  the  dilution  of  the  vapors  with 
hot  air  accelerates  the  reaction  and  prevents  a  35 
loading  with  too  large  an  amount  of  hardening 
means  which  would  require  to  be  removed  again 
later  on. 

The  novel  combined  method  is  carried  out  for 
instance  in  such  a  manner  that  the  heated  air  is  40 
passed  through  a  closed  tank  containing  the 
liquid  or  other  substance  in  consideration  so  as 
to  absorb  the  vapors  developed  in  the  tank  and 
to  carry  them  into  the  artificial  sausage  skins  to 
be  dried  or  hardened  respectively.  45 

To  be  able  to  simultaneously  dry  and  initiate 
hardening  of  a  larger  number  of  artificial  sausage 
skins  in  this  manner  a  distributing  member  may 
be  provided  in  the  pipe  carrying  hot  air  in  rear 
of  the  tank  in  which  the  vapors  are  developed.  50 
From  this  distributing  member  a  larger  number 
of  connecting  hoses  lead  to  the  individual  arti- 
ficial sausage  skins.  Preferably  the  artificial 
sausage  skins  are  freely  suspended  in  their  total 


length  in  the  room  of  manufacture  and  provided 
at  the  lower  end  with  a  closure  disc  connected  in 
the  interior  and  provided  with  a  passage  to  which 
a  short  pipe  is  connected  to  introduce  the  previ- 
ously treated  hot  air. 

In  the  accompanying  drawing  one  construction 
of  a  device  for  carrying  out  the  new  method  is 
diagrammatically  shown  by  way  of  example. 

In  this  drawing: 

Fig.  1  shows  the  general  arrangement, 

Figs.  2  and  3  illustrate  a  distributing  member 
in  front  and  side  elevation  respectively,  and 

Fig.  4  shows  a  distributing  arrangement. 

The  heated  drying  air  is  supplied  by  a  pipe  a 
and  enters  the  tank  b  in  which  the  vapors  are 
developed  and  which  is  filled  with  a  liquid  c  the 
level  of  which  reaches  as  far  as  beneath  the  inlet 
opening.  In  the  same  level  the  discharge  open- 
ing is  provided  to  the  branch  pipe  of  which  the 
air  pipe  d  is  connected  which  leads  to  the  arti- 
ficial tubular  sausage  skin  e  to  be  dried  and 
hardened.  To  this  purpose  the  lower  end  of  the 
artificial  sausage  skin  e  is  provided  with  an  an- 
nular disc  /  through  the  centre  opening  of  which 
air  may  flow  in.  At  the  upper  end  of  the  arti- 
ficial sausage  skin  a  disc  of  same  construction  is 
provided  by  way  of  the  opening  of  which  the  air 
may  escape  again.  The  tank  c  may  be  re-filled 
by  way  of  an  opening  g  provided  in  the  upper 
wall  and  adapted  to  be  closed  by  a  plug. 

The  distributing  member  consists  of  a  chamber 
h  enlarging  in  the  manner  of  a  funnel  at  the 
smaller  end  i  of  which  the  previously  treated  air 
is  introduced,  whereas  at  the  enlarged  end  a 
number  of  short  pipes  k  is  provided  which  by 
means  of  hoses  are  connected  to  the  individual 
artificial  sausage  skins.  The  chamber  h  may 
either  be  flat  and  provided  with  a  small  number 
of  short  connecting  pipes  or  may  be  formed  in 
the  manner  of  a  truncated  cone  to  receive  a  cor- 
responding larger  number  of  short  connecting 
pipes.  In  each  hose  or  short  connecting  pipe  a 
closure  member  may  be  provided  so  that,  when 
these  hoses  are  connected  to  fresh  artificial 
sausage  skins  no  air  not  yet  utilized  may  escape. 

For  distributing  the  air  upon  a  number  of  arti- 
ficial sausage  skins  suspended  side  by  side,  dis- 
tributing pipes  m  provided  with  corresponding 
branches  n  may  be  used,  as  shown  in  Fig.  4. 

Depending  on  the  suspension  of  the  artificial 
sausage  skins  in  rows  or  groups  the  device  may 
eventually  be  constructed  in  another  manner. 
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This  present  invention  refers  to  household  sew- 
ing machines  and  more  especially  to  zig-zag- 
sewing  machines. 

The  width  of  the  stitches  in  zig-zag-sewing 
machines  is  effected  by  the  moving  of  a  slide  to 
and  fro  in  a  stationary  track  for  this  slide  or 
by  the  reverse  action  that  is:  the  slide  is  sta- 
tionary and  the  track  for  the  slide  is  moved. 
Prom  the  nonstationary  part  of  the  mechanism 
described  a  connecting  rod  leads  to  peg  for  the 
purpose  of  adjustment,  which  peg  usually  sticks 
out  from  the  front  of  the  head  of  the  sewing  ma- 
chine and  which  is  moved  there  to  conform  to  a 
scale  of  the  several  widths  of  the  stitches. 

In  order  not  to  have  to  hunt  after  each  indi- 
vidual change  of  the  widths  of  the  stitches  for 
an  adjustment  which  is  used  repeatedly,  set  screws 
have  been  used  for  the  purpose  of  limting  the 
extent  of  the  motion  of  the  stop-peg.  Such  a 
limitation  however  fixes  two  widths  of  the  stitch 
only.  For  instance:  one  setscrew  serving  as  stop 
for  the  movement  of  the  slide  can  be  adjusted  so 
that  the  slide  comes  to  stop  at  A  inch,  while  the 
second  setscrew  serving  as  stop  can  be  adjusted 
so  that  the  slide  comes  to  stop  at  the  point  of  A 
inch  on  the  scale.  These  two  widths  of  stitches 
fixed  by  the  setscrews  can  be  found  so  to  say 
"blindly"  during  the  operation  of  the  machine, 
that  is  without  glancing  at  the  scale.  If  how- 
ever other  widths  of  the  stitches  are  desired  than 
the  ones  which  are  established  by  the  setscrews 
and  which  lie  between  and  within  the  widths  of 
the  stitches  as  established  by  the  setscrews,  then 
it  is  necessary  to  find  the  new  place  on  the  scale 
for  the  position  of  the  stop-peg.  If  however 
widths  of  the  stitches  are  desired  which  are  be- 
yond the  limits  of  the  widths  of  the  stitches  as 
established  by  the  setscrews,  that  is:  widths  which 
lie  either  above  or  below  the  set  limits  of  the 
setscrews,  then  it  is  necessary  to  screw  the  set- 
screws  back  so  that  the  desired  adjustment  on 
the  scale  can  be  made.  For  many  performances 
of  the  machine  it  is  necessary  to  be  able  to  have 
adjusted  more  than  only  two  widths  of  stitches 
in  constant  change  with  one  another  and  this 
fact  developed  the  necessity  to  be  able  to  install 
additional  adjustments  without  changing  the 
previously  fixed  position  of  the  setscrews. 

A  well  known  solution  of  this  task  proposes  to 
move  the  stop-peg  beyond  the  reach  of  the  set- 
screws.  By  a  change  of  the  stop-peg  relative  to 
the  setscrews  the  stop-peg  must  be  temporarily 
removed  from  the  realm  of  mutual  activity  of 
the  setscrews  or  from  within  the  limits  of  the 
setscrews,  or  on  the  other  hand  the  setscrews 


must  be  brought  out  of  the  active  and  effective 
position  into  an  inactive  and  ineffective  position 
so  that  also  thereby  the  realm  of  the  mutual  in- 
fluence is  destroyed  by  the  change  of  position 
5  relative  to  each  other,  i.  e.  of  stop-peg  and  set- 
screws. 

In  order  to  carry  out  this  solution  in  actual 
practice  the  stop-peg  is  provided  in  this  well 
known  device  with  an  adjustable  slide  which, 

io  when  in  active  use,  is  stopped  by  the  setscrews, 
and  which  however  can  be  moved  from  the  realm 
of  activity  of  the  setscrews  in  order  to  make  possi- 
ble a  complete  freedom  of  motion  for  the  stop- 
peg  along  the  entire  scale. 

15  This  device  however  cannot  be  serviced  easily 
in  every  position  of  adjustment.  When  for  in- 
stance the  stop-peg  has  been  removed  from  the 
realm  of  influence  of  the  setscrews  and  shall  then 
again  be  brought  back  to  its  position  as  before 

20  the  removal,  then  it  is  necessary  to  move  the  stop- 
peg  first  again  in  a  position  which  enables  it 
to  reestablish  the  mutual  influence  between  the 
adjustable  slide  of  the  stop-peg  and  setscrews. 
This  position  must  be  hunted  up  or  at  least  it 

25  must  be  felt  for  by  repeated  trying.  A  complete 
mechanical  act,  a  "blind"  finding  is  not  possible. 

To  explain  more  fully  the  action  of  this  well 
known  device  according  to  the  above  described 
example:  In  order  to  bring  back  again  within  the 

30  realm  of  the  setscrews  the  slide  upon  the  stop- 
peg,  it  is  necessary  to  bring  the  stop-peg  first  into 
a  position  which  makes  it  possible  that  the  slide 
can  be  pushed  again  between  the  setscrews.  If 
the  stop-peg  is  not  as  yet  in  that  particular  posi- 

35  tion,  then  the  slide  will  strike  against  the  set- 
screws  and  can  therefore  not  slide  between  the 
setscrews. 

This  present  invention  brings  a  further  solu- 
tion of  the  well  known  task  to  effect  more  than 

40  two  adjustments  of  the  stop-peg  on  the  scale 
without  having  to  touch  the  adjusted  setscrews; 
an  act  whereby  the  realm  of  mutual  influence  be- 
tween stop-peg  and  setscrews  is  not  changed  by 
the  change  of  the  relative  position.   This  is  ef- 

45  fected  through  the  fact  that  an  additional  ad- 
justment of  the  width  of  the  zig-zag-stitches  is 
obtained  besides  the  one  which  was  obtained  by 
the  change  of  position  of  the  stop-peg  between 
the  limits  established  by  the  setscrews.  This  ad- 

•"''i  diticnal  adjustment  is  obtained  by  means  of  an 
interior  structure  of  an  adjustment  device  added 
to  the  set  of  connecting  rods  between  the  stop- 
peg  and  the  slide. 

For  the  purpose  of  the  easiest  and  most  simple 

55  servicing  of  this  device  it  is  of  advantage  that  the 


2 


422,672 


additional  adjustment  device,  which  is  effected 
through  an  interior  structure,  can  be  adjusted 
likewise  by  means  of  the  stop-peg  which  is  mov- 
able within  the  realm  of  the  setscrews. 

A  practical  arrangement  of  this  invention  is  0 
marked  by  the  fact  that  the  set  of  connecting 
rods,  found  between  the  stop-peg  and  the  slide, 
consist  of  a  rod  connected  with  the  movable  part 
of  the  slide  and  of  a  crank  connected  with  the 
stop-peg,  which  rod  and  crank  are  movably  con-  10 
nected  with  each  other  and  which  when  held  in 
rigidly  extended  position  influence  the  movable 
part  of  the  slide  by  moving  the  stop-peg  between 
the  adjusted  limits,  established  by  the  setscrews, 
and  which  however  by  turning  the  stop- peg  will  15 
be  brought  in  a  the  rigidly  extended  position 
and  thereby  cause  an  additional  motion  of  the 
movable  part  of  the  slide. 

The  stretched,  rigidly  extended  position  of  the 
connecting  rod  and  crank  can  be  secured  by  an  20 
endstop  mounted  on  the  stop-peg  which  end- 
stop  limits  the  turning  of  the  stop-peg. 

The  drawings  will  explain  the  object  of  the 
invention  on  the  hand  of  a  practical  example. 
The  drawings  show  in  25 

Fig.  1  a  transverse  section  of  the  head  of  a 
sewing  machine  with  the  device  according  to  the 
invention  with  crank  and  connecting  rod  lying 
in  stretched,  rigidly  extended  position, 

Figs.  2,  3,  4  schemes  of  the  function  of  the  30 
device, 

Fig.  5  a  perspective  view  of  the  essential  part 
in  the  head  of  a  sewing  machine  showing  among 
others  the  interior  structure  according  to  the  in- 
vention, 33 

Fig.  6  an  ornamental  stitching, 

Fig.  7  a  completed  button  hole. 

In  the  arm  of  the  sewing  machine  is  the  main- 
shaft  I  which  reaches  in  a  wellknown  way  into 
the  head  2  of  the  sewing  machine  and  on  which  40 
are  mounted  the  means  necessary  for  the  trans- 
fer of  the  motion  upon  the  mechanism  built  in 
the  head.  The  motion  necessary  for  swinging  to 
and  fro  of  the  needlebar  is  transferred  in  the 
practical  example  by  2  screw-wheels  3  and  4  43 
upon  the  cylinder  5  which  revolves  around  the 
axle  5a  which  is  situated  in  the  interior  of  the 
machine  head.  Upon  the  cylinder  5  is  a  cam  6 
which  is  surrounded  bv  a  fork  7.  This  fork  7  is 
mounted  upon  a  bolt  8  which  is  situated  in  the  50 
wall  of  the  machine.  From  a  lateral  projection 
7a  of  the  fork  7  a  bolt  9  reaches  between  a  fork 
10  which  is  mounted  on  an  arm  II  of  the  well- 
known  movable  needlebar  guide.  Upon  the  bolt 
9  is  a  cylindrical  slide  12  which  reaches  between  55 
the  ends  of  the  fork  10.  This  slide  12  is  movably 
connected  with  a  rod  13  which  in  turn  is  movably 
connected  with  a  crank  14.  This  crank  14  is 
fastened  rigidly  to  a  bolt  1 5  which  reaches  through 
the  stop-peg  !6  and  which  shows  at  its  front  go 
end  a  knob  17.  The  stop-peg  IS  is  movable  on 
a  scale  18  fastened  to  the  front  wall  of  the  ma- 
chine and  this  up  and  down  motion  is  limited 
by  two  setscrews  IS  and  20.  A  small  projection 
21  at  the  knob  17  of  the  bolt  15  which  drops  into  6.5 
a  notch  22  of  the  stop-peg  13  enables  the  turning 
of  the  bolt  15  to  stop,  when  the  connecting  rod  13 
and  the  crank  14  were  situated  in  rigidly  ex- 
tended position.  The  method  of  action  of  the 
device  is  the  following:  As  mentioned  above  the  70 
motion  of  the  main  shaft  I  situated  in  the  sewing 
machine  head  is  transferred  by  means  of  the 
two  screw-wheels  3  and  4  upon  the  cylinder  5 
situated  in  the  head.  The  cam  6  which  is  mount- 
ed firmly  upon  the  cylinder  5  conways  by  its  75 


rotary  motion  to  the  first  fork  7  a  swinging  motion 
around  its  pivot  8.  The  bolt  9  situated  in  the 
lateral  projection  7a  of  the  fork  7  receives  thus 
likewise  a  swinging  motion  which  the  bolt  9  exe- 
cutes between  the  ends  cf  the  second  fork  10 
fastened  to  the  needlebar  guide  II.  By  means 
of  the  slide  12  which  is  mounted  movably  upon 
the  bolt  9  situated  upon  the  lateral  projection 
7a  of  the  fork  7  the  swinging  motion  of  the  bolt 
9  is  transferred  upon  the  second  fork  1 0  mounted 
on  the  arm  1 1  of  the  needlebar  guide  from  whence 
this  motion  is  transferred  in  its  turn  upon  the 
movable  needlebar  housed  in  the  head  of  the  ma- 
chine. 

This  transfer  of  turning  motion  of  the  bolt  9 
situated  in  the  first  fork  7  upon  the  needlebar 
is  effected  only  when  the  axis  of  the  slide  12 
stands  in  the  axis  of  the  bolt  8  of  this  first 
turnable  fork  7.  In  this  position  the  cylindrical 
slide  12  undergoes  a  turning  motion,  but  around 
its  own  axis,  it  does  not  effect  the  second  fork  1 0 
on  the  arm  II  of  the  needlebar  guide.  If  how- 
ever the  slide  12  is  pushed  out  of  this  coaxial 
position  further  toward  the  free  end  of  the  bolt 
9  which  is  situated  between  the  prongs  of  the 
second  fork  10,  then  the  slide  transfers  the  swing- 
ing motion  of  the  bolt  9  in  as  much  greater 
measure  upon  the  second  fork  10  and  thereby 
upon  the  arm  1 1  of  the  needlebar  guide  as  the 
slide  is  pushed  away  from  the  axis  of  the  first 
fork. 

This  shifting  is  caused  by  the  stop-peg  16  situ- 
ated on  the  front  of  the  machine  head.  The  con- 
nection to  the  stop-peg  16  is  effected  by  means 
of  the  connecting  rod  13  movably  mounted  on 
the  slide  12  and  by  means  of  the  crank  14  situ- 
ated on  the  bolt  15  which  is  inside  the  stop- 
peg  16.  When  these  connecting  links  13  and  14 
are  in  a  rigidly  extended,  stretched  position  and 
when  these  connecting  links  are  secured  in  this 
rigid  position,  then  it  works  so  to  say  as  a  firm 
connection  between  slide  1 2  and  bolt  1 5  inside  the 
stop-peg  16.  The  stop-peg  16  is  moved  on  the 
scale  18  indicating  the  widths  of  stitches  to  the 
desired  width  and  this  shifting  is  transferred 
immediately  upon  the  slide  when  the  connecting 
rod  13  and  crank  14  are  in  rigidly  extended  po- 
sition. The  limitation  of  the  shifting  of  the  stop- 
peg  16  on  the  scale  IS  is  done  thereby  by  means 
of  the  setscrews  19  and  20  situated  at  the  front 
wall  of  the  head  of  the  machine.  To  adhere 
to  the  example  of  operation  mentioned  in  the 
Introduction,  the  lower  setscrew  20  can  be  ad- 
justed so  that  the  stop-peg  touches  against  the 
setscrew  at  A  inch  of  width  of  stitch  and  the 
upper  setscrew  19  can  be  adjusted  so  that  the 
stop-peg  touches  the  setscrew  at  tV  inch  of 
width  of  stitch.  In  such  an  adjustment  the 
width  of  stitches  can  be  changed  "blindly"  that 
Is  by  touch  only  between  A  and  A  inch,  a  fact, 
which  has  been  known  for  a  long  time. 

If  it  is  desired  to  work  with  a  width  of  stitches 
narrower  than  the  one  adjusted  by  the  setscrew 
1 9  then  this  is  done  by  turning  the  knob  of  the 
stop-peg  15.  This  knob  17,  which  forms  one  unit 
with  the  bolt  15  situated  in  the  interior  of  the 
stop-peg  16  and  with  the  crank  14  fastened  to 
this  belt  15.  swings  during  its  turning  motion 
the  crank  14  and  draws  along  thereby  the  rod 
13  movably  connected  therewith,  which  rod  13 
in  turn  is  connected  with  the  slide  12.  Accord- 
ing to  the  amount  of  the  turning  of  the  knob 
17  the  slide  12  situated  upon  the"  bolt  9  moves 
upward.  Thus  the  distance  of  the  to  and  fro 
swinging  motion  of  the  needle  is  lessened.   It  is 
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therefore  possible  to  leave  the  stop-peg  in  its 
position,  that  is:  touching  the  lower  setscrew 
20  and  it  is  necessary  only  to  turn  the  knob  17 
in  order  to  diminish  the  distance  of  the  to  and 
fro  swinging  motion  of  the  needle.  By  corre-  g 
spondingly  turning  back  the  knob  17  up  to  the 
rigidly  extended  position  of  the  connecting  links, 
a  motion  limited  by  touching  the  notch  22  and 
the  small  projection  21  of  the  revolving  kncb 
17,  the  original  position  shown  in  Pig.  1  is  in-  10 
stantly  reestablished.  The  turning  of  the  knob 
17  can  be  done  in  any  position  at  all  of  the  stop- 
peg  16. 

In  Pig.  1  the  stop-peg  16  is  in  touch  with  the 
upper  setscrew  19.    This  corresponds  with  Fig.  15 
3.   In  Pig.  4  however  is  shown  a  position  of  the 
slide  12  which  is  reached  by  turning  the  knob 
17.    Here  the  slide  12  is  in  its  coaxial  position 
with  the  axis  of  the  first  fork  7.  When  the  knob 
17  is  turned  so  far  that  the  slide  12  comes  to  20 
stand  in  this  coaxial  position  with  the  axis  of 
the  first  swinging  fork  7,  then  the  width  of  to 
and  fro  motion  of  the  needlebar  is  "zero."  Such 
an  adjustment  can  be  made  completely  "blind," 
that  is:  by  touch  only,  without  removing  thereby  05 
the  stop-peg  16  out  of  the  realm  of  influence 
limited  by  the  setscrews. 

A  change  between  a  maximum  size,  a  medium 
size  and  the  adjustment  "zero"  of  the  width  of 
the  stitches  is  often  used  in  sewing,  be  it  for  30 
the  purpose  of  doing  special  "zig-zag"  ornamen- 
tal sewing  which  changes  continuously  between 
a  zig-zag  seam  of  two  different  widths  of  stitches 
and  plain  stitches  as  is  demonstrated  in  Fig.  6, 
or  be  it  for  the  working  of  button  holes,  as  is  35 
shown  in  Fig.  7.  In  the  zig-zag  stitch  for  orna- 
mental sewing  as  is  shown  in  Fig.  6  the  ad- 
justment of  the  width  of  the  zigzag-stitch  has 
for  instance  the  following  always  recurring  sizes: 

A — 0 — A — 0 — A — 0 — A — 0 —  A—  0  40 
otc.  Therefore  the  setscrews  are  adjusted  so 
that  the  lower  setscrew  20  stops  the  stop-peg  at 
i3b  of  an  inch  and  the  upper  setscrew  19  stops 
the  stop-peg  at  A  inch.  In  order  to  make  such 
a  seam  one  begins  the  sewing  with  an  adjust-  4-' 
ment  of  the  stop -peg  in  the  lowest  position  of 
touch,  that  is,  in  the  position  where  the  stop- 
peg  touches  the  lower  setscrew  20.  After  finish- 
ing the  A  inch  wide  zig-zag-stitches  the  knob 
1 7  is  turned  until  one  feels  the  touch  of  the  small  50 
projection  21  against  the  notch  22.  Since  the 
slide  12  stands  now  in  a  coaxial  position  with 
the  axis  of  the  first  fork  7,  the  needlebar  makes 
no  to  or  fro  motion,  in  other  words,  it  sews  plain 
stitches.  After  finishing  these  plain  stitches  the  55 
knob  17  is  turned  in  the  opposite  direction  back 
to  its  boundary  limit,  which  can  be  felt,  thus 
establishing  the  rigidly  extended  position  of  the 
connecting  links  and  then  the  stop-peg  is  shifted 
against  the  upper  setscrew  19  and  comes  there  GO 
to  rest.  Now  the  needlebar  swings  to  and  fro 
a  distance  of  A  inch.  After  finishing  these  A 
inch  wide  zie-zag-stitches  the  knob  17  is  turned 
again  so  far  that  one  feels  the  touching  of  the 
boundary  limit  as  described  above,  which  again  05 
corresponds  to  the  coaxial  position  of  the  slide 
12  with  the  axis  of  the  first  fork  7,  that  is.  until 
it  sews  without  to  and  fro  motion  of  the  needle- 
bar a  seam  sewn  in  "zero"  that  is:  plain  stitches. 
If  it  is  now  desired  to  sew  again  a  A  inch  wide  70 
zig-zag  stitch  one  turns  back  the  knob  17  so  far 
that  one  feels  the  boundary  limit  of  the  rigidly 
extended  position  of  the  connecting  links,  and 
shifts  at  the  same  time  the  stop-peg  again  against 
the  lower  set  screw  20.   That  is  the  same  posi-  75 


tion  from  which  the  start  has  been  made  in  the 
example  here  cited.  This  is  repeated  during  the 
further  sewing.  The  sewing  of  a  buttonhole  ac- 
cording to  Fig.  7  can  be  done  in  the  following 
manner:  one  begins  to  sew  the  edge  23  of  the 
one  side  of  the  buttonhole  from  a  point  I  with 
an  adjustment  of  A  inch  width  of  stitches,  that 
is,  the  stop-peg  is  in  touch  with  the  upper  set- 
screw  1 9  and  the  connecting  links  between  stop- 
peg  and  slide  are  in  rigidly  extended  position. 
This  edge  is  finished  to  point  II,  then  one  moves 
the  stop-peg  down  to  the  lower  setscrew  20  re- 
taining the  rigidly  extended  position  of  the  con- 
necting rods,  and  the  one  end  24  of  the  button- 
hole is  sewed  with  a  width  of  A  inch  stitching; 
after  finishing  this  end  24  one  moves  the  stop- 
peg  against  the  upper  setscrew  1 9  again  by  main- 
taining the  rigidly  extended  position  of  the  con- 
necting links.  The  second  edge  25  of  the  other 
side  of  the  buttonhole  is  then  sewed  with  a  A 
inch  wide  zig-zag  stitch  from  III — IV.  After 
finishing  this  edge  the  stop-peg  is  again  moved 
until  it  touches  the  lower  setscrew  20  again  re- 
taining the  rigidly  extended  position  of  the  con- 
necting links,  and  now  the  other  end  26  of  the 
buttonhole  is  closed  with  stitches  A  inch  wide. 
After  finishing  this  end  26  one  turns  the  knob 
17  so  far  that  one  feels  its  boundary  limit,  that 
is,  until  a  coaxial  position  has  been  established 
between  the  slide  12  and  the  axis  of  the  bolt  8 
of  the  first  fork  7,  and  now,  the  thread  is  made 
"fast"  by  plain  stitch  27.  When  the  next  but- 
tonhole is  to  be  started  one  turns  back  the  knob 
17  again  until  the  rigidly  extended  position  of 
the  connecting  links  has  been  established  and 
the  stop-peg  is  pushed  against  the  upper  set- 
screw  19.  In  Figs.  2  to  4  schemes  of  the  proc- 
esses which  take  place  in  the  interior  of  the  head 
during  the  execution  of  these  two  sewing  exam- 
ples are  again  represented.  Fig.  2  corresponds 
to  the  adjustment  of  the  stop-peg,  when  the 
stop-peg  touches  the  lower  set-screw  20.  The 
width  of  the  stitches  here,  is  for  instance,  A 
inch.  From  this  position  the  stop-peg  is  pushed 
upward  for  the  distance  x  so  that  it  touches 
the  upper  setscrew  19  retaining  thereby  always 
the  rigidly  extended  position  of  the  connecting 
links.  This  is  shown  in  Fig.  3.  Now  the  width 
of  the  stitch  is  to  be  A  inch.  By  turning  the 
knob  17  the  crank  14  connected  with  the  bolt 
15  and  knob  17  is  swung  at  an  angle  a.  This 
corresponds  to  the  to  and  fro  motion  of  the 
needlebar  "zero"  therefore  plain  stitches  are 
sewed.  The  above  described  examples  of  sewing 
can  be  executed  completely  "blind,"  that  is  by 
touch  only,  because  each  and  every  position  used 
in  them  is  limited  by  stops  which  can  be  felt. 
When  besides  these  limits,  which  can  be  felt, 
other  limits  of  widths  of  stitches  are  to  be  in- 
stalled, they  can  be  installed  by  means  of  a  small 
indicator — not  shown  in  the  drawing,  which  is 
mounted  upon  the  knob  17  and  which  works 
according  to  a  scale  not  shown  in  this  drawing 
on  the  stop-peg  16.  It  is  necessary  to  observe 
that  the  desired  width  of  the  stitches  is  the  dif- 
ference between  the  width  of  the  stitch  indicated 
on  the  main  scale  1 8  and  the  width  of  the  stitch 
indicated  on  the  scale  on  the  stop-peg.  A  third 
adjustable  stop  besides  the  two  already  present 
in  the  shape  of  the  setscrews  can  be  mounted 
in  the  stop-peg  16,  against  which  stop  the  above 
mentioned  indicator  or  some  other  projection 
of  the  knob  17  strikes  and  limits  thereby  the 
turning  of  the  knob  17.  This  arrangement  is  of 
special  advantage  when  it  is  net  desired  to  fall 
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back  upon  plain  stitches  corresponding  to  the 
"zero"  position,  but  when  the  width  of  the  stitch 
is  to  be  greater  than  "zero." 

It  must  be  understood  that  in  the  drawings 
only  those  parts  of  the  construction  are  desig- 
nated by  number  which  are  essential  to  clarify 
my  invention.  Other  parts  which  are  not  so  des- 
ignated in  the  drawing  and  in  the  by-following 
description  can  be  seen  in  my  pending  applica- 
tion, serial  number  of  . 


In  this  description  I  have  explained  only  one 
practical  construction  of  the  device,  but  it  must 
be  understood  that  my  invention  may  be  embod- 
ied in  other  form  and  on  other  sewing  machines: 
6  in  other  word  the  thought  of  the  invention  counts 
above  its  individual  construction. 

WERNER  KURT  RUDOLF  BEYER. 
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ALIEN   PROPERTY  CUSTODIAN 

INJECTION  MEANS  FOR  INTERNAL 
COMBUSTION  ENGINES 

Attilio  Carlin,  Trento-Pergine,  Italy;  vested  in 
the  Alien  Property  Custodian 

Application  filed  December  13,  1941 

The  present  invention  relates  to  an  improved  by  exactly  fitting  against  the  stem  or  the  head 

type  of  two-  or  four-stroke  internal  combustion  of  the  valve  matching  its  shape, 

engine,  operable  with  any  sort  of  fuel  in  the  In  order  to  give  a  more  complete  illustration 

form  of  either  gas,  or  mist  or  solid  suspension  in  of  the  invention,  two  particular  embodiments  of 

the  air  or  gas,  either  separately  or  in  combina-  5  the  same  are  described  hereunder,  being  it  un- 

tion.  derstood  that  they  are  given  as  examples  only. 

More  particularly  the  present  invention  re-  and  not  as  limitations  of  the  invention,  many 
lates  to  a  device  for  injecting  air  or  fuel  or  both  other  embodiments  being  possible  with  different 
into  the  driving  cylinder.  mutual  arrangements  of  the  driving  cylinder,  in- 
Said  device  comprises,  in  combination  with  the  10  jecting  cylinder  and  valve, 
driving  cylinder,  a  smaller  cylinder,  hereinafter  Said  two  embodiments  are  diagrammatically 
called  the  injecting  cylinder,  which  is  integral  represented  in  the  attached  drawing,  wherein: 
with  the  driving  cylinder  and  in  which  an  in-  Pig.  1  is  a  sectional  view  of  a  device  according 
jecting  piston  is  reciprocated.  to  the  invention; 

The  injecting  cylinder  is  provided  with  a  sue-  15     Fig.  2  is  a  section  through  line  A — A  of  Fig.  1; 

tion  or  inlet  aperture  and  an  injection  aperture,  Fig.  3  is  a  section  through  line  B — B  of  Fig.  2; 

the  latter  being  provided  with  a  valve  closed  by  Fig.  4  is  a  sectional  view  of  a  different  embodi- 

a  spring  or  other  adjustable  resilient  means  and  ment  of  the  device  acording  to  the  invention  with 

capable  of  opening  when  the  pressure  of  the  pis-  reference  to  Fig.  1. 

ton  in  the  injecting  cylinder  exceeds  a  deter-  20     The  driving  cylinder  I  containing  the  driving 

mined  limit,  so  that  the  fluid  of  any  kind  desired  piston  2  is  integral,  in  correspondence  to  its  head, 

is  injected  under  the  wanted  pressure  in  the  com-  with  a  smaller  cylinder  3,  which  will  be  called 

bustion  chamber  of  the  driving  cylinder.    Said  hereinafter  the  injecting  cylinder;  in  this  cylin- 

fluid  may  consist  either  of  air,  or  gas  fuel  or  a  der  a  piston  4  is  directly  actuated  by  a  cam 

mixture  thereof ;  or  else  it  may  consist  of  a  finely  25  or  other  means,  for  instance  from  the  driving 

subdivided  suspension  of  a  liquid  or  solid  fuel  shaft  or  other  shaft  connected  with  the  driving 

in  a  gas.  shaft  by  means  of  a  connecting  rod  5  pivoted 

Injection  may  take  place  either  in  the  com-  in  6  on  the  piston.    A  passage  is  provided  be- 

bustion  chamber  of  the  driving  cylinder  or  in  a  tween  the  driving  cylinder  and  the  injecting  cyl- 

pre-combustion  chamber,  either  directly  or  in-  30  inder,  in  which  passage  is  placed  a  preferably 

directly;  means  to  improve  evenness  of  the  mix-  conical  wall  7,  urged  in  the  closed  position  by 

ture  may  be  provided,  if  desired,  for  instance  by  a  spring  8  held  by  nuts  9  and  protected  by  a 

giving  a  suitable  shape  to  the  valve  head  or  the  cap  10. 

valve  seat  or  adding  downstream  of  the  same  The  injecting  cylinder  3  is  provided  also  with 
other  distributing  or  mixing  or  whirling  organs;  3>  an  inlet  conduit  1 1  with  a  throttle  12.  This  con- 
moreover,  if  desired,  means  for  heating  the  fluid  duit  is  uncovered  by  piston  4  at  the  end  of  Its 
or  mixture  fed  from  the  valve,  such  as  electric  intake  stroke  which  extends  to  the  dotted  line  13, 
heaters,  may  be  added.  The  inlet  aperture  may  this  conduit  leading  the  fluid  or  the  fluid  mix- 
be  provided  of  a  regulating  valve,  e.  g.  a  butter-  ture  to  be  injected. 

fly  throttle.  Injection  may  be  regulated  by  ad-  40     The  head  of  the  injecting  piston  is  shaped  with 

justing  or  varying  the  stroke  of  the  injecting  a  cavity  14,  so  as  to  match  with  an  extremely 

piston  or  anyhow  varying  the  volume  of  fluid  small  gap  the  shape  of  the  wall  7  and  to  reduce 

urged  at  every  stroke  by  the  same  and  adjust-  the  volume  of  the  noxious  space.    This  detail 

ing  the  phase  of  the  injecting  piston  stroke  in  can  be  seen  more  clearly  in  Figures  2  and  3. 

relation  to  the  driving  piston  stroke,  that  is  the  45     In  the  modification  of  Fig.  4  the  cylinder  3 

advanced  ignition.  is  parallel  to  driving  cylinder  t  and  the  inject- 

The  injection  pressure  is  determined  by  regis-  ing  piston  4  bears  an  extension  15  penetrating 

tering  the  resilient  means  which  counteracts  the  into  the  passage  between  the  injecting  cylinder 

opening  of  the  ignition  valve.  and  the  seat  of  wall  7,  which  in  this  case  is  ar- 

The  injection  valve  may  be  assisted  or  con-  30  ranged  with  a  direction  inclined  to  the  center 

trolled  in  its  operation  by  mechanic  or  elastic  lines  of  the  two  cylinders. 

or  magnetic  or  other  means.  The  above  embodiments  are  given  for  example 

It  is  a  characteristic  of  the  present  invention  purposes  only  and  many  modifications  can  be 

the  fact  that  the  injection  piston  is  always  so  introduced  in  the  device  according  to  invention 

shaped  as  to  reduce  the  clearance,  for  instance  5o  as  to  the  type  of  the  engine  which  can  be  a  2- 
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or  4-stroke  engine,  with  either  electric  or  spon- 
taneous ignition,  and  can  operate  with  either 
gaseous  or  liquid  or  solid  fuels  of  any  kind,  or  as 
to  the  shape  and  dimensions  of  the  Injecting 
cylinder  and  piston,  the  number  of  cylinders  and 
relative  drive  and  regulation  mechanism,  and 
the  shape  and  dimensions  of  the  injection  wall, 


or  as  to  the  coupling  of  the  injection  unit  with 
the  driving  cylinder  and  the  relative  arrange- 
ment of  the  various  parts,  or  else  as  to  all  the 
other  modifications  and  improvements  which  may 
5  be  introduced  or  added  in  the  single  cases  ac- 
cording to  circumstances. 

ATTTLIO  CARLIN. 
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DECOLORIZING  AND  REFINING  AGENT  FOR 
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Hans  Kohl,  Frankfurt  A.  M.,  Germany;  vested  in 
the  Alien  Property  Custodian 

No  Drawing.  Application  filed  December  15,  1941 


In  the  glass  melting  process  it  has  proved  very 
difficult  to  remove  the  residual  reaction  blisters 
from  the  molten  glass  by  a  thermic  treatment 
only.  This  is  the  reason  why  a  so-called  re- 
fining agent  is  added  to  the  glass  batch  or  the 
already  molten  glass  whereby  in  general  arsenic 
compounds  have  been  employed.  Now  the  raw 
materials  used  in  the  glass  melt  are  not  as  free 
from  iron  as  it  is  needed  to  obtain  an  absolutely 
white,  i.  e.  colorless  glass,  which  necessitates  a  de- 
colorization  of  the  molten  glass. 

In  the  chemical  decolorization  process  oxygen 
evolving  substances  are  used  whereby  the  green 
coloring  ferro  iron  is  oxidized  to  the  yellow  col- 
oring ferric  iron.  The  other  method  to  decolor- 
ize glass  is  a  physical  one  using  the  effect  of  the 
complementary  color.  In  this  case  coloring  metal 
oxides,  for  instance,  nickel,  cobalt,  manganese  and 
the  like  are  principally  employed. 


Now  it  was  found  that  glass  fluxes  may  be 
refined  and  at  the  same  time  decolorized  if  alkali- 
meta-antimoniates  are  added  to  the  batch.  Ex- 
cellent results  have  been  obtained  by  the  utiliza- 
5  tion  of  alkali-meta-antimoniates  containing  hy- 
drate water  (water  of  crystallization). 

The  new  agents  for  decolorization  and  refin- 
ing may  be  employed  either  in  a  pure  state  or  in 
mixture  with  other  known  decolorizing  and  re- 
10  fining  materials. 

The  alkali-meta-antimoniates  are  distinguished 
by  an  excellent  refining  and  at  the  same  time  de- 
colorizing effect.  Surprisingly  enough  these  ef- 
fects have  also  been  observed  in  lead  (crystal) 
15  glass. 

HANS  KOHL. 
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CONTAINER  FOR  A  RAZOR  WITH  STROP- 
PING DEVICE 

Max  Schmidt,  Berlin -Wilmersdorf,  Germany; 
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Application  filed  December  22,  1941 


Containers  for  safety  razors  are  known  which 
are  composed  of  two  cup-shaped  parts  hingedly 
connected  at  one  end,  one  part  adapted  to  be 
folded  over  the  other  part,  and  in  which  the  top 
part  has  a  cavity  formed  of  pressable  material  5 
suitable  for  stropping. 

These  containers  of  known  type  have  the  in- 
convenience that  they  easily  get  dirty  as  they 
are  freely  exposed  and  open  and  consequently 
soon  become  useless  by  damages  and  dirt.  10 

Box-shaped  containers  have  also  become 
known  in  which  an  oval  aperture  is  provided  in 
one  end  face  of  the  box  parts,  and  this  aperture 
is  covered  by  a  not  rigid,  bendable,  step-like  in- 
sert or_  flap  in  the  lid.  By  pressing  the  flap  in-  15 
wards  the  interior  of  the  container  is  accessible. 

The-  container  according  to  the  invention  dif- 
fers from  the  containers  of  known  type  in  that 
the  stropping  cavity  is  provided  on  the  inner  side 
of  the  lid.  The  stropping  cavity  is  formed  by  a  20 
curved  wall  near  the  hingedly  connected  end  of 
the  cover  and  by  a  similarly  curved  wall  inward- 
ly extending  from  the  inner  side  of  the  lid. 

The  stropping  cavity  is  dust-tightly  covered 
when  the  lid  of  the  container  is  closed.  25 

An  embodiment  of  the  invention  is  illustrated 
by  way  of  example  in  the  accompanying  drawing, 
in  which 

,Pig.  1  shows  the  opened  container  in  top  plan 
view,  30 
Fig.  2  is  a  part  section  on  line  II — II  of  Fig.  3, 
Fig.  3  is  a  part  section  on  line  III — III  of  Fig.  2, 


Fig.  4  shows  in  longitudinal  section  on  line  IV — 
IV  of  Fig.  1  the  container  in  open  state,  the  lid  in 
section  and  without  the  razor. 

The  container  according  to  the  invention  con- 
sists of  a  cup-like  bottom  part  2  and  of  a  cup- 
like cover  part  or  lid  I,  these  parts  being  connect- 
ed by  a  hinge  4.  The  razor  is  placed  in  the  bot- 
tom part  2. 

The  lid  I  is  made  of  a  pressable  material  suit- 
able for  stropping. 

According  to  the  invention  the  stropping  de- 
vice for  the  razor  blade  is  provided  on  the  inner 
side  of  the  lid  and  is  thus  dust-tightly  covered 
when  the  container  is  closed. 

The  part  which  forms  the  stropping  device 
consists  of  a  curved  extension  3  which  extends 
from  the  middle  of  the  lid  I  and  subdivides  the 
lid  into  two  compartments  6  and  7.  The  strop- 
ping device  proper  is  formed  on  the  one  hand  by 
the  curved  extension  3  and  on  the  other  hand  by 
the  inner  surface  of  the  part  of  lid  I. 

The  lid  I  is  open  at  one  side  so  that  the  blade 
of  a  razor  can  be  inserted  into  the  stropping  cav- 
ity when  the  lid  is  opened,  i.  e.  laid  over  from  the 
bottom  part.  The  bottom  part  2  has  an  upward- 
ly extending  wall  2a  at  the  side  corresponding  to 
the  open  side  of  the  lid  I  so  that,  when  this  lid 
I  is  in  the  closed  position,  the  container  is  com- 
pletely closed.  A  snap  lock  5,  5a  at  the  outer 
ends  of  lid  I  and  bottom  part  2  serve  to  securely 
hold  the  lid  on  the  bottom  part. 

MAX  SCHMIDT. 
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PROCESS  FOR  MAKING  TENNIS  BALLS 
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Application  filed  December  27,  1941 


The  present  application  relates  to  the  manu- 
facture of  tennis  balls  and  is  a  continuation-in- 
part  of  my  prior  application  Serial  No.  250,617 
filed  on  January  12,  1939. 

The  object  of  my  invention  is  a  process  for 
making  tennis  balls  complying  with  the  condi- 
tions prescribed  by  the  International  Lawn- 
Tennis  Federation  as  regards  balls  used  in  in- 
ternational tennis  matches.  As  known  these  con- 
ditions consist  in  maximum  and  minimum  lim- 
its for  the  diameter  of  the  ball,  its  weight,  its 
rebounding  height  for  a  given  height  of  fall  and 
its  degree  of  compression  under  a  predetermined 
stress  applied  during  a  given  time.  Such  balls 
are  a  fortiori  suitable  for  training  for  such 
matches,  and  all  the  more  so  for  the  use  of  ordi- 
nary players. 

Another  object  of  the  invention  is  a  process 
which  permits  to  obtain  tennis  balls  which  are 
not  liable  to  let  out  their  air  after  a  more  or 
less  long  period  of  time. 

Still  another  object  of  the  invention  is  a  proc- 
ess which  permits  to  obtain  tennis  balls  which 
practically  do  not  wear  out. 

A  further  object  of  the  invention  is  a  process 
for  making  tennis  balls  having  a  regular  re- 
bounding capacity  which  does  not  substantially 
vary  with  changes  in  temperature. 

Still  a  further  object  of  the  invention  is  the 
manufacture  of  tennis  balls  the  initial  launching 
velocity  of  which  can  be  very  great  and  remains 
the  same  during  the  whole  life  of  the  balls. 

Another  object  of  the  invention  is  the  manu- 
facture of  tennis  balls  upon  which  the  ground 
produces  no  damping  or  deadening  effect  (as  has 
been  observed  with  usual  balls  covered  with  felt) 
and  the  rise  of  which  from  the  ground  to  the 
receiving  racket  can  consequently  be  rapid. 

Still  another  object  of  the  invention  is  the 
manufacture  of  tennis  balls  which  are  sensitive 
neither  to  cold  nor  to  heat  or  to  moisture  and 
the  properties  of  which  thus  remain  the  same 
regardless  of  the  weather. 

Another  object  of  the  invention  is  the  manu- 
facture of  tennis  balls  which  can  be  washed. 

Still  a  further  object  of  the  invention  is  a 
process  which  permits  of  making  balls  having 
the  above  mentioned  properties  under  remark- 
able conditions  of  regularity  and  economy. 

The  tennis  balls  the  manufacture  of  which 
forms  the  object  of  the  invention  comprise  sub- 
stantially a  body  filled  with  air  substantially 
at  atmospheric  pressure,  this  body  being  formed 
of  two  hemispherical  calottes  united  by  vulcan- 
ized rubber  and  each  of  which  is  made  of  a  bal- 
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anced  fabric  impregnated  with  vulcanized  rubber 
so  as  to  form  a  homogeneous  mass  of  textile  ele- 
ments impregnated  throughout  and  firmly  united 
by  means  of  vulcanized  rubber. 

The  fabric  which  is  used  for  forming  the  hemi- 
spherical calottes  can  be  composed  of  vegetal 
or  animal  fibres  or  threads.  As  above  men- 
tioned, this  fabric  must  be  a  balanced  fabric, 
i.  e.  a  fabric  in  which  the  composition  of  the 
threads  as  well  as  their  tension  and  degree  of 
twisting  are  the  same  for  the  warp  and  the  weft, 
so  that  the  fabric  is  in  equilibrium  in  all  direc- 
tions. Such  a  fabric  can  be  made  by  having  uni- 
form weft  and  warp  threads  subjected  to  the 
same  tension,  or,  if  these  conditions  are  not 
complied  with,  by  superposing  two  or  more  lay- 
ers of  a  fabric  which  are  so  arranged  that  the 
unevennesses  of  their  weaving  are  mutually  com- 
pensated. To  this  effect  it  is  possible,  for  ex- 
ample, to  use  to  advantage  a  cotton  molton 
formed  of  a  very  fine  and  twisted  warp  and  of 
a  thick  and  very  slightly  twisted  weft — or  an 
equivalent  fabric — and  to  superpose  two  pieces 
of  such  a  molton  so  that  the  weft  threads  of  the 
one  are  at  90°  with  respect  to  those  of  the  other. 
Such  a  unit  can  be  impregnated  with  rubber  in 
a  uniform  manner  and  its  elasticity  is  the  same 
in  all  directions. 

The  body  of  the  ball  formed  in  the  above  men- 
tioned manner  is  advantageously  covered  in- 
wardly and  outwardly  with  an  impervious  layer 
of  vulcanized  rubber  and  it  is  furthermore  cov- 
ered with  a  layer  of  canvas  on  the  outer  surface 
of  which  a  layer  of  rubber,  also  vulcanized,  is 
applied.  This  latter  layer  of  rubber,  which  forms 
the  outer  surface  of  the  ball,  is  provided  with  re- 
lief patterns  adapted  for  regulating  the  velocity 
of  the  ball  and  ensuring  the  regularity  of  the 
direction  it  takes  in  the  air. 

The  process  of  manufacture  according  to  the 
invention  essentially  consists  in  impregnating  a 
balanced  fabric  such  as  the  above  defined  fabric 
with  an  aqueous  emulsion  or  solution  of  natural, 
synthetic  or  regenerated  rubber,  in  cutting  out, 
in  this  impregnated  fabric,  pieces  of  suitable 
shape  and  in  pressing  them  into  hemispherical 
segments  after  coagulation  but  while  the  mass 
is  still  wet  so  as  to  expel  a  part  of  the  coagula- 
tion water,  in  drying  the  hemispherical  segments, 
after  which  two  of  these  segments  are  united  by 
sticking  them  together  along  their  edges  in  order 
to  form  a  ball  by  means  of  a  rubber  solution, 
after  which  the  ball  is  covered  with  a  coating 
formed  of  a  fabric  stuck  through  calendering  to 
an  external  layer  of  non-vulcanized  rubber,  the 
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whole  being  then  vulcanized  in  a  mould  the  In- 
side of  which  reproduces  the  external  form 
which  the  finished  ball  must  have. 

The  impregnation  may  be  effected  by  any 
known  means  but  so  as  to  uniformly  and  regu- 
larly distribute  the  same  weight  of  emulsion  or 
of  solution  on  an  equal  surface  for  a  determined 
thickness. 

The  coagulation  is  also  obtained  by  any  known 
methods.  The  fabric  is  cut  out  and  stamped  in 
the  form  of  spherical  segments  immediately  after 
the  coagulation,  that  is  to  say  when  the  rubber 
is  fixed  in  the  fabric,  but  still  surrounded  by  its 
coagulation  water.  In  the  course  of  the  com- 
pression due  to  the  stamping  a  part  of  this  wa- 
ter is  expelled,  but  a  certain  quantity  of  water 
remains  therein  which  is  removed  by  drying. 

During  this  drying  operation  a  deformation  of 
the  hemispherical  calottes  necessarily  takes  place. 
For  this  reason,  in  a  manufacturing  process  re- 
quiring such  a  precision  as  that  of  a  tennis  ball, 
the  drying  is  effected,  according  to  the  inven- 
tion, on  a  hemispherical  punch  having  exactly 
the  form  and  the  dimensions  desired  for  the  ca- 
lotte.  During  the  whole  drying  operation,  the 
rim  of  the  calotte  is  maintained  on  the  hemi- 
spherical punch  for  instance  by  means  of  a  ring 
which  tightly  holds  down  the  rim  of  this  calotte 
against  the  punch  in  order  to  avoid  any  irregular 
shrinking. 

After  the  assembly  of  both  hemispherical 
calottes,  the  spherical  body  thus  obtained  is  cov- 
ered with  a  layer  of  fabric  stuck  by  calendering 
to  vulcanized  rubber  and  the  whole  is  vulcanized 
in  a  mould  the  wall  of  which  is  provided  with 
suitable  asperities  for  giving  to  the  outer  sur- 
face of  the  ball  the  desired  roughness  in  order 
to  regulate  the  velocity  in  the  air.  It  is  advan- 
tageous, for  this  vulcanization,  to  introduce  pre- 
viously into  the  ball  a  substance  capable  of  pro- 
ducing gases  at  the  temperature  of  vulcanization 
in  order  to  obtain  during  the  vulcanization  an 
inner  pressure  adapted  to  ensure  a  better  appli- 
cation of  the  walls  of  the  ball  against  the  cavity 
of  the  mould  and  a  more  rapid  vulcanization. 
After  the  vulcanization,  the  wall  of  the  ball  is 
perforated  while  the  latter  is  still  contained  in 
the  mould  in  order  to  balance  its  inner  pressure 
with  the  pressure  of  the  surrounding  air,  and 
then  the  so  formed  hole  is  stopped. 

According  to  a  preferred  embodiment  of  the 
process  according  to  the  invention,  the  different 
above  mentioned  operations  are  effected  in  the 
following  manner. 

Cotton  molton  having  a  weight  of  preferably 
450  to  500  grams  per  square  meter  is  first  treated 
so  as  to  facilitate  its  impregnation  with  rubber 
of  natural  latex  or  regenerated  or  synthetical 
rubber,  for  example  by  previously  dipping  it  in 
water  to  which  a  "wetting"  agent  has  been  add- 
ed, after  which  this  so  prepared  molton  is  im- 
pregnated with  rubber  of  latex  by  being  passed 
through  a  bath  of  concentrated  latex,  for  ex- 
ample a  latex  containing  50%  of  rubber,  the  said 
bath  containing  the  vulcanizing  products,  accel- 
erators and  other  products  usually  used  in  the 
rubber  industry.  The  fabric  thus  impregnated 
is  then  freed,  by  a  slight  pressure,  from  the  ex- 
cess latex  which  it  may  have  absorbed  and  is 
coagulated,  for  instance  by  passing  it  through  a 
bath  of  diluted  acetic  acid,  and  then,  after  having 
been  freed  from  the  excess  of  the  coagulating 
bath,  for  instance  by  a  slight  pressure,  it  is  cut 
into  pieces  or  discs  after  which  two  so  impreg- 
nated pieces  or  discs  are  laid  one  upon  another 


so  as  to  obtain  a  balanced  textile  unit.    The  op- 
eration is  carried  out,  preferably,  by  first  laying 
one  upon  another  with  their  warp  threads  at  90 
two  pieces  of  molton  impregnated  with  rubber 

5  coaguiaced  in  the  above  mentioned  manner,  and 
then  by  applying  them  upon  one  another  so  as 
to  cause  them  to  adhere  by  expelling  a  part  of 
the  coagulating  bath  remaining  in  the  molton. 
after  which  d  scs  are  cut  in  the  soformed,  double 

10  layer,  impregnated  pieces  of  molton. 

After  washing  with  water  during  a  sufficiently 
long  time  for  eliminating  the  excess  acid  as  well 
as  the  other  substances  soluble  in  water  remain- 
ing in  the  discs,  the  latter  are  pressed  into  a  hemi- 

15  spherical  calotte.  TTus  operation  is  preferably 
effected  by  putting  one  of  these  discs  cf  impreg- 
nated double  layer,  molton  into  a  cylindro-hemi- 
spherical  die  the  rim  of  which  is  formed  by  an 
annular  ring  embedded  in  the  die  and  by  stamp- 

2Q  ing  the  disk  by  means  of  a  cylindro-hemispheri- 
cal  punch  wh  en  leaves  between  the  die  and  the 
said  punch  a  space  corresponding  approximately 
to  the  final  thickness  which  the  hemispherical 
calotte  must  have.   The  die  can  advantageously 

aS  be  provided  with  grooves  or  holes  which  permit 
of  the  evacuation  of  a  certain  quantity  of  water 
under  the  action  of  the  stamping  pressure. 

The  punch  and  the  die  are  then  separated  one 
from  the  other  which  results  in  leaving  the  calotte 

3  on  the  punch  with,  surrounding  it  at  its  base,  the 
annular  ring  which  maintains  the  calotte  on  the 
punch. 

The  so  formed  unit  is  then  allowed  to  dry  until 
the  water  which  is  still  contained  in  the  hemi- 

35  spherical  calotte  has  been  pract  cally  removed. 
The  ring  is  then  removed  from  the  calotte  and 
the  excess  material  which  remains  about  the  base 
of  the  calotte  is  cut  away  so  as  to  give  the  calotte 
its  definite  hemispherical  shape,  the  edge  of  the 

40  calotte  terminating  in  a  diametral  sectional  plane. 
This  calotte  is  then  dipped  into  a  bath  of  rubber 
solution  so  that  the  whole  surface  of  the  calotte 
is  covered.  As  soon  as  the  solution  is  dry,  two 
of  these  calottes  are  united  together  to  form  a 

45  sphere  by  bringing  their  diametral  sectional 
planes  in  contact,  after  having  introduced  into 
one  of  these  calottes  a  predetermined  weight  of 
a  chemical  compound  capable  of  decomposing  un- 
der the  action  of  heat  and  emitting  a  gas.  leav- 

50  ing  no  solid  residue  as  far  as  possible.  This 
body  will  be,  for  example,  carbonate  of  ammo- 
niac which  decomposes  at  a  temperature  of  about 
80°  C.  The  quantity  of  this  compound  intro- 
duced will  be  such  that  during  its  decomposition 

55  under  the  action  of  a  rise  in  temperature  such  as 
has  just  been  indicated,  a  high  pressure  of  the 
order,  for  instance,  of  2  to  3  kilogs  per  square 
centimetre,  is  created  in  the  sphere  formed  by 
the  assembly  of  the  two  calottes. 

^  After  shaping  the  sphere  containing  the  sub- 
stance utilized  for  the  purpose  of  giving  off  gas 
under  the  action  of  heat,  a  strip  of  gum  may  be 
applied  onto  the  joint  of  the  two  hemispherical 
calottes.    The  width,  the  thickness  and  the  length 

65  of  this  strip  are  so  determined  that  a  previ- 
ously fixed  weight  is  obtained  for  the  so  formed 
roughed-out  ball.  This  roughed-out  ball  is  cov- 
ered with  pieces  of  canvas  impregnated  with 
rubber  and  cut  out  in  such  a  manner  that  when 

70  joined  side  by  side  they  completely  cover  the 
whole  surface  of  the  sphere.  This  will  be  ob- 
tained, for  instance,  by  means  of  two  pieces  of 
canvas  each  of  which  has  the  form  of  a  lemnis- 
cate  similar  to  the  form  of  the  two  pieces  of  felt 

75  which  cover  tennis  balls  as  usually  made.  Each 
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roughed  out  ball  is  then  placed  into  a  spherical 
mould  preferably  formed  of  two  parts  applied 
one  against  another,  this  mould  being  provided 
with  a  small  hole  to  allow  the  outside  of  the  die 
to  communicate  with  the  inside.  If  the  ball  must 
be  provided  on  its  outside  surface  with  projec- 
tions or  hollows,  the  die  is  provided,  on  its  inner 
surface,  with  hollows  or  projections  forming  the 
counterpart  of  the  configuration  which  the  outer 
surface  of  the  ball  must  finally  have.  Eventu- 
ally, in  order  to  obtain  a  better  final  appearance 
of  the  ball  and  also  to  obtain  an  indelible  mark- 
ing of  the  same,  the  inward  portion  of  the  open- 
ing of  the  hole  with  which  the  die  is  provided 
will  be  provided  with  a  projection,  for  instance 
a  circular  projection  which,  accordingly,  will  pro- 
duce in  counterpart  a  hollow  in  the  ball. 

The  mould  containing  the  roughed  out  ball  is 
then  placed  into  a  vulcanization  autoclave  where 
it  is  brought  to  the  desired  temperature  during 
the  time  necessary  for  the  vulcanization  of  the 
rubber  entering  into  the  constitution  of  the  ball, 
this  temperature  being,  in  every  case,  sufficiently 
high  for  ensuring  the  decomposition  of  the  gas- 
producing  chemical  compound  in  the  inside  of 
the  ball.  This  evolution  of  gas  presses  the  spher- 
ical wall  of  the  ball  against  the  die  due  to  the 
pressure  developed,  and  eventually  gives  rise  to 
the  formation  of  projections  or  hollows  on  the 
outer  surface  of  the  ball.  This  vulcanization  en- 
sures a  thorough  union  of  the  different  elements 
and  ingredients  forming  the  wall  of  the  ball  and 
homogenizes  in  a  certain  measure  the  mass  which 
forms  this  wall. 

As  soon  as  the  vulcanization  is  completed,  a 
needle  is  introduced  into  the  hole  of  the  mould 
and  the  ball  is  perforated  in  order  to  permit  the 
gases  contained  in  the  ball  to  escape  and  conse- 
quently tc  allow  the  inner  pressure  of  the  ball  to 
balance  with  the  outer  pressure.  For  this  pur- 
pose the  perforating  needle  is  preferably  hollow 
and  made  in  the  form  of  a  trocar.  As  soon  as 
this  balance  of  pressure  is  obtained,  the  mould  is 
opened  and  the  ball  removed,  after  which  the 
hole  which  had  been  bored  is  stopped.  This  is 
advantageously  effected  by  introducing  into  this 
hole  a  rubber  thread  coated  v/ith  a  rubber  solu- 
tion which  thread  is  cut  at  the  level  of  the  outer 
wall  of  the  ball,  that  is  to  say  at  the  level  of  the 
outer  surface  of  the  ball  if  the  mould  is  smooth 
at  this  place,  or  at  the  level  of  the  bottom  of  the 
small  circular  cavity  provided  in  the  outer  wall 
of  the  ball  if  the  mould  is  provided  there  with  the 
above  mentioned  projection.  In  this  latter  case 
a  lozenge  of  vulcanized  rubber  coated  with  a  rub- 
ber solution  is  finally  placed  into  the  cavity  in 
question. 

To  introduce  the  rubber  thread  into  the  hole 
which  has  been  bored  in  the  ball  in  order  to  bal- 
ance the  inner  pressure  with  the  pressure  of  the 
surrounding  air,  a  tool  is  used  which  is  formed, 
for  example,  of  a  punch  or  a  hollow  needle  into 
which  the  rubber  thread  coated  with  a  rubber 
solution  is  inserted,  so  that  the  said  thread  is 
flush  with  the  point  of  the  needle.  The  so 
equipped  needle  is  introduced  through  the  hole  in 
the  ball  into  the  inside  of  the  latter,  carrying 
with  it  the  rubber  thread.  This  thread  is  then 
maintained  in  its  position  with  respect  to  the 
ball,  and  the  needle  is  removed  until  it  leaves  the 
wall  of  the  latter.  Since  the  rubber  thread  has 
remained  stationary  with  respect  to  the  ball  it- 
self during  this  movement,  the  walls  of  the  hole 
close  again  onto  the  rubber  thread.  Thus  the 
hole  is  stopped  and  the  only  thing  remaining  to 


do  is  to  cut  the  rubber  thread  flush  with  the  out- 
er surface  of  the  ball  in  one  or  the  other  of  the 
above  mentioned  conditions.  This  being  done, 
the  above  mentioned  lozenge  is  then  eventually 

5  applied  and  stops  the  cavity  of  the  outer  surface 
of  the  ball.  When  drying,  the  rubber  solution 
which  covers  the  thread  unites  the  latter  to  the 
wall  of  the  ball  and  thus  tightly  and  definitively 
closes  the  hole  which  had  been  bored  in  the  lat- 

10  'ter. 

The  appended  drawing  shows  by  way  of  ex- 
ample, on  the  one  hand,  a  diagram  of  a  plant 
adapted  for  making  tennis  balls  according  to  the 
invention  and,  on  the  other  hand,  the  ball  dur- 
15  ing  various  steps  of  its  manufacture. 

In  this  drawing : 

Figure  1  is  a  view  in  elevation  of  the  first  part 
of  such  a  plant  up  to  the  coagulation  of  the  latex 
in  the  impregnated  fabric. 
20  Figure  2  is  a  similar  view  showing  the  follow- 
ing steps  of  the  manufacture  up  to  the  prepara- 
tion of  the  pieces  of  impregnated  fabric  in  which 
the  discs  which  serve  for  making  the  balls  are 
to  be  cut  out. 

95  Figure  3  is  another  similar  view  of  the  plant 
up  to  and  including  the  operation  of  making  the 
hemispherical  calottes  ready  for  making  the 
balls. 

Figure  4  is,  in  the  same  manner,  a  view  in  ele- 
3q  vation  of  the  following  parts  of  the  plant  up  to 
the  production  of  calottes  ready  to  be  united  in 
view  of  obtaining  roughed  out  balls. 

Figure  5  is  a  cross  sectional  view  of  the  die  for 
the  production  of  a  hemispherical  calotte. 
35      Figure  6  is  a  view  of  the  corresponding  punch. 

Figure  7  shows  the  result  obtained  by  punch 
pressing  a  circular  blank  by  means  of  the  die  and 
punch  of  Figures  5  and  6. 

Figure  8  is  a  view  in  elevation,  partially  sec- 
40  tional,  of  the  calotte  mounted  on  its  punch. 

Figure  9  is  a  view,  partially  sectional  and  par- 
tially in  elevation,  of  a  calotte  during  the  drying 
operation. 

Figure  10  is  a  view  in  elevation,  partially  scc- 
45  tional,  of  a  half-calotte  ready  for  assembly. 

Figure  11  is  a  view  of  the  roughed  out  ball 
comprising  two  calottes  assembled  together  with 
a  rubber  layer  applied  onto  the  joint. 

Figure  12  is  a  view  of  a  calendered  canvas  ele- 
50  ment  adapted  for  being  applied  onto  the  roughed 
out  ball. 

Figure  13  is  a  view  in  elevation  showing  the 
ball  provided  with  two  canvas  elements  according 
to  Figure  12. 

55  Figure  14  shows  a  vulcanization  mould  with 
the  roughed  out  ball  in  the  inside  of  same. 

Figure  15  is  a  view  in  elevation  of  the  ball  after 
vulcanization. 

Figure  16  is  a  partial  sectional  view  showing 
the  pressure-balancing  hole. 

Figure  17  is  a  view  in  elevation  of  the  punch 
for  the  purpose  of  inserting  the  stopping  thread. 

Figure  18  is  a  sectional  view  showing  the  per- 
foration of  the  ball  and  the  punch  in  operation 
c-  for  the  insertion  of  the  stopping  thread. 

Figure  19  is  a  similar  view  of  the  stopping 
thread  inserted. 

Figure  20  is  also  a  sectional  view  of  the  balanc- 
ing hole  stopped  by  the  stopping  thread  with  a 
70  finishing  plug  in  place. 

In  the  example  of  the  plant  shown  for  making 
the  ball,  the  said  plant  comprises  a  vat  !  in  which 
is  placed  a  stack  of  cotton  molton.  In  this  vat 
which  is  filled  with  water  to  which  a  wetting 
75  agent  has  been  added,  the  molton  2  is  impreg- 
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nated  with  moisture.  It  is  carried  forth  by  a  ro- 
tating roll  3  above  which  is  a  compressing  roll  4 
which  expels  the  excess  of  water  carried  forth  in 
the  molton.  Then  the  molton  passes  over  an- 
other driving  roll  5  and  from  there  into  a  vat  6 
containing  a  bath  of  latex  7.  After  having  passed 
under  the  rolls  such  &3  8  which  maintain  it  under 
the  surface  of  the  latex,  it  passes  between  a  driv- 
ing roll  9  and  a  weighted  roll  10  which  is  suffi- 
ciently heavy  for  expelling  the  excess  latex  as 
well  as  the  air  contained  in  the  molton.  From 
there  the  latex,  carried  forth  by  the  rotating  roll 
(2,  passes  into  a  coagulation  vat  13  under  rolls 
such  as  14  where,  after  having  been  coagulated 
by  contact  with  a  bath  of  acetic  acid  1 5,  it  is  car- 
ried forth  by  a  rotating  roll  1 6  and  placed  onto  a 
table  1 7  where  its  coagulation  is  completed.  Car- 
ried forth  by  the  set  of  rolls  18,  it  comes  in  a 
damp  condition  onto  a  table  IS  where  it  is  cut, 
by  means  of  the  cutting  press  20,  into  square 
pieces  of  sufficiently  large  size  to  permit  of  sub- 
sequently cutting  therein  circular  blanks  of  a 
suitable  size  for  making  calottes,  each  forming  a 
half-ball. 

The  operator  then  lays  two  pieces  of  impreg- 
nated and  coagulated  molton  one  upon  another 
so  that  the  weft  and  warp  threads  of  the  one  are 
at  90"  with  respect  to  the  corresponding  threads 
of  the  other.  By  means  of  a  roll  he  presses  these 
pieces  one  against  the  other  in  order  to  cause 
them  to  stick  and  in  order  to  expel  the  excess  co- 
agulating liquid  remaining  in  the  impregnated 
fabric.  The  so  impregnated  and  double  layer 
pieces  of  molten  are  then  washed  with  water  in 
a  vat  22  whence  they  are  taken  again  in  order  to 
be  cut  into  circular  discs  by  means  of  the  cutting 
press  24. 

The  discs  23  are  then  stamped  out  intc  hemi- 
spherical calottes  in  the  dies  25  by  means  of 
punches  26.  The  said  dies  (see  Figure  5)  have 
internally,  at  27,  the  outer  shape  of  the  calotte  to 
be  formed,  and  terminate  at  their  upper  part  in  a 
cylindrical  ring  28  which  is  freely  adapted  to 
them.  The  punch  26  (see  Figure  6)  has  exter- 
nally a  surface  29  corresponding  to  the  inner 
shape  of  the  hemispherical  calotte  to  be  formed, 
a  cylindrical  part  corresponding  to  that  of  the 
ring  28,  and  a  base  30.  Figure  7  shows  the 
stamped  out  calotte  31  the  edge  of  which  is 
clamped  between  the  ring  28  and  the  punch  26. 
When  leaving  the  stamping  press  32.  the  punch 
26  is  removed  from  the  die,  carrying  with  it  the 
hemispherical  calotte  31  and  the  ring  28  (see  Fig- 
ure 8).  During  the  stamping  operation  the  liq- 
uid and  the  air  which  are  in  excess  in  the  impreg- 
nated blank  have  been  evacuated  through  pas- 
sages such  as  35  provided  in  the  die. 

The  so  formed  half-calotte  blank  is  placed  with 
its  punch  and  its  ring  on  a  heating  table  34  for 
evaporating  the  water  contained  in  the  blank.  As 
soon  as  the  blank  is  dry,  the  ring  28  is  removed 
and  the  excess  3ia  of  impregnated  molton  is  cut 
away  by  means  of  the  press  35  so  as  to  form  a 
half-calotte  31  the  edge  36  of  which  is  in  the  di- 
ametral plane  of  the  geometrical  sphere  of  which 
the  calotte  is  a  part  (see  Figure  10).  The  so 
formed  calottes  31  which  have  been  removed 
from  the  punch  are  then  dipped  into  a  bath  of 
rubber  solution  37  and  then  dried  in  a  drying- 
room  38.  After  drying,  both  calottes  are  united 
together  by  their  rims  36  after  introducing  into 
one  of  them  a  certain  quantity  of  carbonate  of 
ammoniac,  of  other  equivalent  compound,  capa- 
ble of  producing  a  gas  at  a  temperature  which  is 
lower  than  or  equal  to  the  temperature  of  vul- 


canization. Thus  a  sphere  is  formed  (see  Figure 
11).  On  the  joint  formed  by  bringing  together 
both  rims  38  of  these  hemispheres,  a  strip  of  gum 

39  is  placed,  the  thickness,  the  width  and  the 
o  length  of  which  are  determined  so  as  to  give  the 

roughed  out  ball  which  has  been  so  formed  a 
weight  which  is  equal  from  one  ball  to  another 
and  which  is  so  established  that,  when  complet- 
ed, all  the  balls  have  a  weight  comprised  between 
10  the  limits  fixed  by  the  International  Lawn- Ten- 
nis Federation  regulations. 

On  the  so  formed  roughed  out  ball  two  pieces 

40  (see  Figures  12  and  13 >  of  canvas  of  balanced 
texture  are  applied  which  are  coated  on  one  of 

La  their  faces  with  vulcanizable  gum,  calendered  on 
the  canvas.  The  shape  of  each  of  these  pieces  is 
such  that,  when  two  ol  them  have  been  applied 
onto  the  ball,  they  completely  cover  the  surface 
of  the  latter  without  overlapping  one  another,  the 

■2o  gum  layer  being  on  the  outside.  It  is  advanta- 
geous to  give  them  the  shape  of  a  lemmscate  in 
the  usual  manner. 

The  so  formed  biank  is  placed  into  a  mould 
'see  Figure  14 >  formed  of  two  parts  4i — 42  form- 
al ing  inwardly  a  sphere  when  they  are  symmetri- 
cally united  one  to  another.  The  inner  face  of 
each  of  these  pieces  is  provided  with  a  series  of 
grooves  such  as  43  adapted  to  produce  on  the  out- 
er surface  of  the  finished  bah  projections  43a  <see 
Figure  15)  capable  producing  the  same  effect  as 
the  felt  which  covers  the  usual  balls.  In  the  em- 
bodiment shown  on  the  drawing,  the  said  grooves 
are  circular  and  are  generated  by  a  triangle 
which  is  substantially  an  equilateral  triangle  ly- 

3|  ing  in  a  diametral  plane  of  the  sphere  and  mov- 
ing along  a  series  of  parallels  to  this  sphere. 
There  are  provided  in  this  case  three  sets  of  pro- 
jections wnich  are  perpendicular  one  to  another. 
One  of  the  pieces  of  the  mould  is  provided 

40  with  a  barrel  44  slightly  projecting  into  the  in- 
side of  the  piece  and  provided  with  a  passage 
45.  The  blank  formed  by  the  impregnated 
calottes  31  covered  with  pieces  of  gummed  can- 
vas 40  and  coated  with  a  coating  46  of  rubber 

45  solution  is  placed  into  the  die  41 — 42 — 43 — 44. 
Then  a  pressure  is  exerted  by  means  of  the 
plates  47 — 48  for  pressing  both  parts  of  the 
mould  one  against  another;  the  temperature  of 
the  latter  is  then  brought  to  the  temperature 

50  at  which  the  vulcanization  of  the  latex  takes 
place  as  well  as  the  vulcanization  of  the  rubber 
solution  and  oi  the  gum  which  enter  into  the 
composition  of  the  blank.  As  above  mentioned, 
the  chemical  compound  49  which  has  been  in- 

55  troduced  into  the  blank  vaporizes  at  the  tem- 
perature in  question  and  exerts  in  the  inside  of 
the  said  blank  a  pressure  which  firmly  presses 
the  blank  against  the  walls  of  the  mould,  thus 
causing  the  gum  which  impregnates  the  cover 

gQ  pieces  40a  to  penetrate  into  the  grooves  43  and 
to  fill  them.  As  soon  as  the  vulcanization  has 
been  completed,  the  ball  is  perforated  by  means 
of  a  trocar  introduced  through  the  passage  45. 
which  causes  the  pressure  in  the  rjall  to  drop. 

65  the  inside  of  the  latter  then  being  at  atmospheric 
pressure.  Then  the  mould  is  disassembled  and 
the  ball  removed  from  the  same.  The  only  thing 
remaining  to  do,  then,  is  to  stop  the  hole  550  for 
communication  with  the  outside  air.  In  the  em- 

70  bodiment  described  and  shown,  this  is  effected 
by  means  of  a  hollow  punch  5!  terminating  in  a 
hollow  point  52  in  which  a  passage  53  is  provided. 
A  rubber  thread  54  coated  with  a  gum  solution 
is  then  introduced  into  the  passage  53.  The 

75  point  52  is  caused  to  penetrate  into  the  hole  50 
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and  the  rubber  thread  54  is  pushed  so  as  to 
slightly  project  into  the  inside  of  the  ball;  then, 
while  the  thread  54  is  maintained  stationary 
with  respect  to  the  ball,  the  plug  51  is  then 
drawn  backwards.  Then  the  thread  54  is  held 
fast  by  the  drawing  together  of  the  edges  of 
the  hole  50.  It  is  then  cut  at  the  level  of  the 
bottom  of  the  recess  55  formed  in  the  ball  by 
the  barrel  44  of  the  die,  and  in  this  recess  a 
lozenge  56  is  stuck  which  covers  the  end  of  the 
stopping  thread  54.  Thus  thread  and  lozenge 
are  firmly  stuck  to  the  ball. 

The  lozenge  56  can  be  of  any  desired  colour 
so  as  to  permit  an  identification  of  the  balls,  for 
example  in  the  course  of  the  game. 


The  preceding  specification  and  the  appended 
drawings  correspond  to  an  embodiment  of  the 
invention.  Other  embodiments  of  the  invention 
can  also  be  imagined  without  departing  from  the 

5  scope  of  the  invention.  Thus,  for  example,  to 
obtain  a  balanced  fabric  by  laying  one  upon  an- 
other two  moltons  or  equivalent  fabrics  at  90° 
with  respect  one  to  another,  instead  of  impreg- 
nating the  said  moltons  separately  as  in  the 

10  above  described  embodiment,  and  then  applying 
them  one  against  another,  it  would  be  possible 
to  apply  them  one  upon  another  at  90°  before 
the  impregnation,  the  so  formed  unit  being  then 
impregnated. 

15  LEON  SYLVAIN  MAX  LEJEUNE. 
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This  invention  relates  to  pharmaceutical 
preparations  possessing  surface-active  properties 
and  to  a  process  of  making  same. 

The  invention  is  principally  concerned  with 
the  production  of  a  new  pharmaceutical  prepa-  5 
ration  for  the  treatment  of  cavities  of  the  body, 
and  has  for  its  particular  object  to  indicate  a 
pharmaceutical  preparation  possessing  surface- 
active  qualities. 

In  combatting  an  infection  or  other  disease  of  10 
the  mucous  membranes  of  the  nasal  and  pharyn- 
geal cavities  and  of  the  upper  air  passages  with 
the  aid  of  disinfectants,  curatives  or  other  effica- 
cious substances  two  ways  are  possible: 

(1)  When  combatting  a  disease  from  the  in-  15 
side,  the  curative  is  taken  internally  or  injected 
and  passes  into  the  blood  and  thus  to  the  point 

of  attack  of  the  excitants  of  disease.  This 
method  has  nothing  to  do  with  the  invention. 

(2)  Combatting  a  disease  from  the  outside  20 
usually  involves  the  prescription  of  dissolving  the 
curative  in  the  mouth. 

In  the  second  instance,  how  does  the  curative 
pass  to  those  places  affected  by  the  excitants  of 
disease  that  cannot  be  reached  directly.  25 

Just  the  best  disinfectants  which  in  vitro  show 
the  strongest  bactericidal  properties  like  the 
remedies  known  under  the  trade  names  trypa- 
flavin  (3,6  -  diamino-10-methyl-acridinium-chjo- 
ride),  rivanol  (and  allied  derivatives  of  acridine)  30 
or  prontosil  (4  -  sulfonamide  -  2',4'-diaminoazo- 
benzene)  and  its  allied  compounds  are  not  sur- 
face-active. When  such  preparations  are  dis- 
solved in  the  mouth,  the  curative  does  not  ap- 
preciably spread  out  from  that  point  to,  say,  the  35 
mucous  membranes  of  the  nose  or  trachea,  on 
which  frequently  the  main  places  of  the  infection 
caused  by  the  excitants  of  disease  are  to  be  found. 

Apart  from  non-surface-active  disinfectants, 
this  generally  applies  also  in  corresponding  man-  40 
ner  to  curatives  or  other  efficacious  substances 
which  are  not,  or  not  sufficiently,  surface-active. 
Conditions  are  not  altered  by  introducing  such 
substances  for  instance  into  the  nose.  4r 

Spreading  of  the  substances  will  in  every  in-  J 
stance  occur  merely  by  diffusion,  i.  e.,  very  slowly 
and  only  over  short  distances. 

Disinfectants  and  curatives  are  known  also 
which  show  a  different  behavior.  For  example,  50 
if  phenol  is  applied  to  the  tip  of  the  tongue,  it 
will  be  found  that  clearly  appreciable  spreading 
occurs  from  there,  which  is  Limited  of  course  by 
the  fairly  high  solubility  of  the  matter,  since 
phenol,  unlike  the  above-mentioned  substances,  55 


is  surface-active,  i.  e.,  it  spontaneously  spreads 
out  when  placed  on  a  surface  of  water. 

Film-forming  surface-active  substances  are 
known  for  quite  a  while  in  colloid  chemistry. 
They  form  a  species  of  substances  which  may  be- 
long to  totally  different  classes  of  chemical  com- 
pounds. Common  to  all  of  them  is  the  tendency 
spontaneously  to  spread  over  a  boundary  surface 
liquid/air,  as  over  a  water  surface,  while  forming 
a  monomolecular  surface  film.  It  is  evident  that 
a  disinfectant  or  other  curative  or  efficacious  sub- 
stance showing  spontaneous  surface  diffusion 
would  be  particularly  suited  for  fighting  diseases 
of  the  mucous  membranes  of  the  nasal-pharyn- 
geal  cavity  or  of  other  mucous  membranes  in 
cavities  of  the  human  or  animal  body  as  well  as 
for  disinfecting  discharging  wounds,  etc.,  pro- 
vided they  have  available  a  boundary  surface  of 
liquid  and  air. 

The  known  disinfectants,  however,  which  are 
surface-active  themselves,  have  either  a  very 
slight  disinfecting  effect  or  are  unsuitable  owing 
to  excessive  irritation  or  for  other  reasons. 

The  question  arises  therefore  how  substances, 
as  the  curative  known  under  the  trade  name 
"trypafiavin"  or  any  other  curative  or  efficacious 
substances  which  are  not  surface-active  per  se, 
or  not  to  a  sufficient  degree,  can  be  brought  to 
the  point  of  attack  of  the  excitants  of  disease, 
e.  g.,  approximately  to  the  rear  regions  of  the 
nasal-pharyngeal  cavity,  so  as  to  be  able  to  de- 
velop their  healing  power  at  that  place. 

The  solution  of  the  problem  is  offered  by  the 
following  invention:  A  known  curative  matter 
which  does  not  possess  sufficient  diffusion  pres- 
sure itself,  or  none  at  all,  is  combined  for  instance 
with  one  of  the  surface-active  substances  that 
are  also  known.  The  union  is  preferably  effected 
by  dissolving  or  intimate  mixing  or  emulsifica- 
tion. 

When  the  solution  (mixture  or  emulsion)  of 
the  two  substances  is  brought  upon  a  water  sur- 
face it  would  be  natural  to  expect  its  separation 
into  its  component  parts  during  its  application  to 
the  surface  and  the  diffusion  of  only  the  surface- 
active  carrier  substance  while  the  curative  that 
is  not  surface-active  itself  would  be  left  behind. 
Surprisingly,  this  is  not  the  case,  but  even  the 
non-surface-active  component  is  diffused. 

It  is  possible  also  to  build  up  the  non-surface- 
active  component  from  several  individually  non- 
surface-active  substances  (for  instance  a  disin- 
fectant and  a  sedative  for  the  affected  mucous 
membrane  or  substances  having  other  curative 
effects) . 
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The  curative  can  therefore  be  fully  adapted  to 
the  desired  healing  purpose;  at  any  rate,  the 
product  of  the  dissolving,  mixing  or  emulsifying 
processes,  in  or  with  a  film-forming  surface-ac- 
tive carrier  substance,  will  acquire  surface-active 
properties  and,  if  brought  upon  a  water  surface, 
spontaneously  diffuse  along  the  boundary  surface 
liquid/air. 

It  should  be  considered  in  this  respect  that  the 
"classic"  film-formers  of  colloid  chemistry,  as 
oleic  acid,  are  insoluble  in  water.  Such  sub- 
stances, when  placed  upon  a  water  surface,  form 
a  monomolecular  surface  film  in  a  single  spon- 
taneous diffusing  action.  However,  even  if  the 
most  favorable  dissolving  conditions  prevail,  the 
quantities  of  non-surface-active  curatives  en- 
trained during  this  single  diffusing  action  will  be 
too  small  to  insure  a  sufficient  healing  effect. 

In  order  to  prepare  a  curative  possessing  sur- 
face-active properties  it  will  therefore  be  pre- 
ferred to  choose  a  surface-active  component 
which  still  shows  some  solubility  in  water.  The 
degree  of  solubility  in  each  instance  depends  upon 
the  surface  and  the  quantity  of  the  liquid  over 
which  the  non-surface-active  component  is  to  be 
distributed.  It  may  therefore  vary  within  wid*> 
limits  from  1 :  a  few  100  to  1 :  a  few  10.000  or  even 
100,000.  Furthermore,  it  must  be  taken  into  con- 
sideration that  the  diffusion  pressure  in  a  ho- 
mologous series  increases  with  growing  insolu- 
bility (Traube's  rule).  To  obtain  the  greatest 
possible  diffusion  pressure  the  solubility  chosen 
should  therefore  be  as  slight  as  possible.  A  rela- 
tive solubility  must  be  present,  however,  in  each 
instance. 

Because,  if  the  surface-active  component  shows 
slight  solubility  in  water,  the  surface  film  formed 
at  first  during  spontaneous  diffusion  will  dissolve 
and  thus  cause  repeated  diffusion.  When  the 
non-surface-active  component  is  also  soluble  in 
water,  a  current  distribution  of  the  water  soluble 
curative  over  the  entire  surfp.ce  and  thence  into 
the  interior  of  the  liquid  will  be  attained. 

Should  the  non-surface-active  component  be 
only  poorly  soluble  in  the  surface-active  one. 
greater  efficiency  may  often  be  obtained  by  the 
addition  of  a  third  substance  capable  of  dissolvinsr 
both  components.  This  component,  too.  should 
preferably  be  soluble  in  water,  s'nce  otherwise 
within  a  short  time  the  boundary  surface 
liquid/air  will  be  occupied  by  this  substance  and 
further  diffusion  at  least  be  considerably  hin- 
dered. 

The  effect  of  the  process  may  be  demonstrated 
by  the  following  tests: 

Three  large  clean  porcelain  basins  <  measuring 
approximately  30x35x6  cm.)  are  filled  three- 
fourths  with  water  of  room  temperature,  where- 
upon successively 

(1)  A  small  amount  of  the  substance  known  un- 

der the  trade  name  "trypaflavin"  (3.6- 
diamon-10-methylacridiniumchloride)  in 
substance, 

(2)  A  few  drops  of  an  aqueous  trypaflavin  solu- 

tion and 


(3)  A  few  drops  of  a  solution  of  trypaflavin  in 
hexylalcohol 

are  added  to  each  of  the  basins.  Whilst  in  case 
of  test  (I)  and  (2)  no  essential  diffusion  over  the 
■'  points  of  application  occurs,  the  trypaflavin, 
which  is  non-surface-active  itself,  will  in  the 
third  test  be  instantly  diffused  over  the  entire 
surface  of  water,  and  the  diffusion  can,  moreover, 
be  very  often  repeated,  since  the  surface  film 
formed  at  first  by  the  hexylalcohol  in  spontane- 
ous diffusion  disappears  due  to  the  slight  solu- 
bility of  the  hexylalcohol,  whereupon  the  forma- 
tion of  a  new  film  accompanied  by  further  trans- 
port of  the  non-surface-active  substance  occurs. 

IS 

Example  1 

0.2  g.  of  the  substance  known  under  the  trade 
name  "trypaflavin"  <3,6-diamino-10-methylacri- 
diniumchloride)  and  7.5  cu.  cm.  hexyl-lactate 
20  (lactic  acid-n-hexyl-esten  are  triturated  with 
100  g.  finely  pulverized  cane  sugar  and  made  into 
tablets  if  necessary. 

Example  2 

23  0.2  g.  of  the  substance  known  under  the  trade 
name  "prontosil"  <4-sulfonamide-2',4'-diamino- 
azobenzene)  and  7.5  cu.  cm.  hexyl-lactate  are  tri- 
turated with  100  g.  finely  pulverized  cane  sugar 
and  made  into  tablets  if  necessary. 

3q  These  mixtures  may  serve  for  disinfecting  the 
nasal-pharyngeal  cavity. 

Example  3 

5  cu.  cm.  hexyl-lactate  are  thoroughly  tri- 
turated  with  100  g.  of  the  substance  known  under 
the  trade  name  "prontosil"  1 4-sulfonamide-2'.4'- 
diaminoazobenzenet  in  a  finely  pulverized  state. 

This  pulverulent  mixture  to  which  pain-reliev- 
ing agents  may  be  added  is  adapted  to  serve  as 

40  strewing  powder  for  discharging  wounds. 

It  is  therefore  possible  to  prepare  in  every  in- 
stance, by  dissolving,  mixing  or  emulsifying  a 
water  soluble  disinfectant,  curative  or  other  ef- 
ficacious substance  possessing  insufficient  diffu- 

45  sion  pressure  or  none  at  all  with  a  film-forming 
surface-active  substance  of  slight  water  solu- 
bility, remedies  which,  besides  their  original  cura- 
tive effect,  have  also  the  novel  property  of  spread- 
ing out  over  boundary  surfaces  liquid  air. 

5(i  The  non-surface-active  component  may  be 
built  up  from  several  non-surface-active  individ- 
ual components  to  attain  particular  healing  ef- 
fects. Likewise,  the  carrier  substance  may  be 
composed  of  several  individual  components,  pos- 

gg  sibly  for  obtaining  a  favorable  surface  melting 
point  or  better  conditions  of  solubility.  Finely,  if 
the  dissolving  power  of  the  surface -active  com- 
ponent is  too  unfavorable  for  the  non-surface- 
active  one.  a  third  component  may  be  added  which 

m  Per  se,  possibly  owing  to  a  too  high  solubility  in 
water,  does  not  show  sufficient  formation  of  film 
but  which  improves  the  conditions  of  solubility 
of  non-surface-active  curatives  in  the  film -form- 
ing component. 
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In.  internal  combustion  engines  with  crosshead 
the  crosshead  is  generally  made  in  the  form  of  a 
forged  body  which  has  an  attachment  hole,  in 
which  the  end  of  the  piston  rod  fits,  and  cross- 
head  journals  around  which  the  connecting  rod 
grips,  and  moreover  one  or  more  plane  sliding  sur- 
faces through  which  the  side  thrust  is  transmitted 
to  the  guide  or  guides  fitted  on  the  rigid  parts  of 
the  framing  of  the  engine. 

This  construction  has  hitherto  been  regarded  as 
the  only  suitable  construction  for  heavy  internal 
combustion  engines  arranged  for  larger  outputs 
per  cylinder,  to  which  type  of  internal  combus- 
tion engines  this  invention  chiefly  relates.  The 
said  known  construction  suffers,  however,  from 
certain  drawbacks,  the  remedying  of  which  is  the 
chief  aim  of  this  invention.  In  the  known  em- 
bodiments is  e.  g.  the  crosshead  body  proper  an 
expensive  and  heavy  member  the  shaping  of 
which,  out  of  regard  to  the  attainment  of  the 
necessary  strength  alone,  is  comparatively  so  com- 
plicated that  it  is  difficult  to  obtain  sufficiently 
large  bearing  surface  for  the  connecting  rod 
brasses,  and  this  is  especially  the  case  in  two- 
stroke  engines.  The  alignment  of  the  plane  slid- 
ing surfaces  in  relation  to  the  piston  rod  and  the 
gudgeon  and  the  crank  shaft  must  be  performed 
with  very  great  care,  as  even  very  small  inac- 
curacies in  this  respect  will  cause  great  side 
thrusts  in  directions  where  they  are  not  desired 
and  an  inaccurate  travel  of  the  piston  in  the  cyl- 
inder liner.  Likewise  it  is  difficult  to  obtain  an 
equally  large  guide  area  for  taking  up  the  guide 
thrusts  during  astern  working  as  during  ahead 
working,  and  the  usually  considerable  over- weight 
of  the  crosshead  body  in  the  side  facing  the  guide 
will,  on  account  of  the  acceleration  forces,  give 
rise  to  powerful  turning  momenta  which  tend  to 
tip  the  crosshead  and  thereby  strain  the  connec- 
tion with  the  piston  rod  strongly,  while  at  the  same 
time  there  are  caused  local  increases  of  pressure 
at  the  upper  and  lower  ends  of  the  sliding  surface 
of  the  crosshead. 

As  the  guide  proper  must  be  provided  with 
heavy  strengthening  ribs  it  is  likewise  a  heavy  and 
comparatively  expensive  engine  part,  and  the 
mounting  thereof  on  the  rigid  parts  of  the  engine 
must  be  performed  with  the  greatest  care  out  of 
regard  to  the  necessary  alignment  of  the  plane 
sliding  surface  in  relation  to  the  cylinder  liner  and 
the  crank  shaft. 

By  this  invention  which  as  previously  mentioned 
first  and  foremost  relates  to  a  new  construction  of 
the  crosshead  and  the  crosshead  guide  in  an  in- 
ternal combustion  engine,  especially  an  internal 
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combustion  engine  arranged  for  great  outputs  per 
cylinder,  the  above  mentioned  drawbacks  of  the 
known  crosshead  constructions  are  avoided. 

The  essential  feature  of  the  invention  is  first 
and  foremost  that  the  crosshead  is  made  in  the 
shape  of  a  short  trunk  piston.  In  this  piston 
there  is  in  the  usual  way,  e.  g.  by  force  fitting, 
fitted  a  gudgeon  which  forms  the  point  of  ap- 
plication for  the  connecting  rod.  The  piston- 
shaped  crosshead  is  guided  in  a  cylindrical  liner, 
one  end  of  which  is  secured  to  and  centered  in 
relation  to  the  rigid  framing  parts  of  the  engine, 
whereas  the  other  end  is  preferably  supported 
against  rigid  parts  of  the  framing  so  as  to  be 
able  to  slide  in  the  direction  of  the  axis  of  the 
cylinder  in  such  a  way  that  mobility  in  any  trans- 
verse direction  is  prevented. 

The  essential  advantages  obtained  by  this  con- 
struction consist  in  an  easier  and  cheaper  con- 
struction of  the  crosshead  body  proper,  which  as- 
sumes the  shape  of  a  simple  cylindrical  trunk  pis- 
ton. To  this  the  connecting  rod  may  be  attached 
by  a  simple  cylindrical  gudgeon  which  is  cheap 
to  manufacture  and  especially  possesses  the  ad- 
vantage that  it  may  be  hardened  in  its  full  length 
and  can  be  given  an  ample  bearing  area.  The 
attachment  of  the  piston  rod  to  the  crosshead  may 
also  be  effected  in  a  simpler  and  more  expedient 
way  than  hitherto,  it  being  possible  to  provide  the 
end  of  the  piston  rod  with  a  flange  which  rests 
against  a  corresponding  turned  surface  on  the 
end  of  the  crosshead  body  and  is  secured  thereto 
by  means  of  bolts  that  are  easily  accessible  for 
tightening. 

With  regard  to  the  crosshead  guide  there  will 
also  be  obtained  a  considerable  simplification  and 
improvement  in  comparison  with  the  hitherto 
used  constructions.  The  cylindrical  guiding 
liner  e.  g.  forms  a  tubular  girder  of  very  consider- 
able strength  and  rigidity  and  may  therefore  be 
constructed  of  a  smaller  weight  than  a  plane 
crosshead  guide  for  taking  up  the  same  side 
thrust.  The  cylindrical  shape  of  the  crosshead 
guide  furthermore  entails  that  the  sliding  sur- 
faces and  all  the  alignment  surfaces  necessary 
for  the  erection  may  be  machined  in  the  same 
fixing  in  the  turning  lathe,  and  as  the  alignment 
surfaces  on  the  rigid  engine  parts  which  decide 
the  position  of  the  liner  in  relation  to  the  cylinder 
liner  and  the  other  parts,  in  relation  to  which 
the  crosshead  guide  is  to  be  aligned,  may  likewise 
be  made  by  operations  that  automatically  ensure 
their  proper  mutual  orientation,  the  correct  align- 
ment of  the  crosshead  guide  in  relation  to  the 
other  engine  parts  will  thus  be  a  matter  of  course 
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when  the  parts  are  assembled.  The  difficult  and 
timewasting  alignment  work  that  was  formerly 
necessary  at  the  erection  of  the  engine  and  at 
the  assembling,  when  later  on  the  engine  had  been 
taken  apart,  thus  becomes  superfluous. 

This  especially  makes  itself  felt  in  engines  of 
the  kind  which  have  a  longitudinal,  usually  box- 
shaped  girder,  carried  by  frames,  and  in  which 
the  individual  cylinders  are  secured  or  at  any 
rate  centered.  In  this  case  the  cylindrical  cross- 
head  guides  are  expediently  at  their  upper  ends 
provided  with  a  centering  collar  which  fits  into 
a  centering  hole  in  the  bottom  of  the  said  girder, 
and  with  an  attachment  flange  by  means  of  which 
they  are  attached  to  the  planed  under  side  of 
the  girder.  The  lower  end  of  the  crosshead  guide 
may  then  be  stayed  by  divided  horizontal  staying 
plates  which  are  inserted  between  the  frames  and 
tightened  around  the  guiding  liners,  after  the 
latter  have  been  secured  to  the  longitudinal 
girder. 

The  centering  holes  for  the  cylinder  liners  in 
the  girder  should  be  made  in  the  same  fixing  as 
the  corresponding  centering  holes  for  the  cross- 
head  guides,  whereby  the  alignment  of  the  cylin- 
der liners  in  relation  to  the  corresponding  cross- 
head  guides  is  ensured. 

The  new  construction  offers  essential  advan- 
tages also  with  regard  to  the  taking  up  of  the 
guide  pressures.  The  fact  is  that  the  crosshead 
guide  can  take  up  side  thrusts  in  all  possible  di- 
rections in  a  quite  uniform  manner. 

In  cases  where  the  crosshead  guide  is  cen- 
tered in  a  hole  in  the  bottom  of  a  box-shaped 
longitudinal  girder  it  is  advantageous  to  close 
the  latter  downwardly  by  placing  a  cover  over 
each  centering  hole,  in  which  cover  a  stuffing 
box  must  be  provided,  through  which  the  piston 
rod  passes.  Hereby  is  obtained  in  part  that  it  is 
possible  in  a  way  known  per  se  to  use  the  box- 
shaped  girder  as  a  scavenging  air  receiver,  in  part 
that  above  the  piston-shaped  crosshead  there 
will  be  formed  a  space  that  may  be  used  as  a 
pumping  chamber  for  the  supply  of  scavenging 
and  charging  air,  as  the  piston-shaped  crosshead 
in  connection  with  the  cylindrical  liner  thus  will 
form  a  pump. 

The  stroke  of  this  pump  is  the  same  as  that 
of  the  working  piston,  and  the  amount  of  air 
supplied  must  therefore  be  adapted  by  a  suitable 
choice  of  the  diameter  of  the  piston-shaped 
crosshead.  In  two-stroke  engines  the  diameter 
of  the  crosshead  must  thus  be  somewhat  greater 
than  that  of  the  working  piston,  if  the  whole 
amount  of  air  required  should  be  supplied  by  the 
pumping  arrangement  here  mentioned.  Nor- 
mally it  will  be  sufficient  when  the  useful  piston 
area  of  the  crosshead  is  made  15-20%  larger 
than  that  of  the  working  piston.  In  that  case 
the  invention  thus  makes  it  possible  to  omit  com- 
pletely the  special  blower  otherwise  required  in 
two-stroke  engines. 

What  is  necessary  for  understanding  the  in- 
vention and  the  secondary  features  thereof  will 
appear  from  the  following  description  of  an  em- 
bodiment in  connection  with  the  accompanying 
drawing,  which  partly  diagrammatically  shows  a 
vertical  section  through  a  cylinder  unit  of  a  two- 
stroke  internal  combustion  engine  constructed  in 
accordance  with  the  invention.  We  point  out 
that  the  lefthand  half  of  the  drawing  shows  a 
section  at  right  angles  to  the  longitudinal  direc- 
tion of  the  crank  shaft  and  the  engine,  while  the 
righthand  half  of  the  drawing  shows  a  section 
parallel  to  the  longitudinal  direction. 


On  the  drawing  I  and  2  designate  frames 
erected  on  the  bed  plate,  not  shown,  of  the  en- 
gine at  right  angles  to  the  longitudinal  direction 
of  the  engine  between  the  cylinder  units.  On 
5  these  frames  rests  a  box-shaped  girder  3,  which 
as  shown  on  the  drawing,  may  be  in  one  piece  for 
several  cylinders  and  be  stayed  by  internal  par- 
titions 4,  or  which  may  be  made  up  of  elements 
bolted  together,  each  of  which  corresponds  to  a 

10  cylinder  unit. 

On  the  top  of  the  box-shaped  girder  3  which 
extends  in  the  longitudinal  direction  of  the  en- 
gine are  placed  cylinder  frames  6,  of  which  frames 
there  is  supposed  to  be  one  for  each  cylinder 

]  -  unit,  and  to  which  the  cover  7  of  the  cylinder 
shown  is  bolted.  For  the  sake  of  simplicity  the 
usual  mechanisms  on  the  cylinder  cover  are  not 
shown  on  the  drawing.  To  the  cylinder  cover 
the  cylinder  liner  8  is  bolted  in  the  usual  manner, 

l>0  and  the  lower  part  of  the  freely  depending  liner 
is  carried  down  through  and  guided  transvers- 
ally  in  a  centering  hole  31  in  the  upper  side  of 
the  box-shaped  girder  3.  In  order  that  the  liner 
may  be  able  to  expand  freely  in  the  axial  direc- 
tion  for  the  elimination  of  heat  expansions  it  is 

"J  movable  axially  in  the  centering  hole  31,  where  a 
sealing  is  effected  by  means  of  an  inserted  seal- 
ing ring  1 1  placed  in  a  turned  groove  in  the  cy- 
lindrical centering  surface  10  on  the  liner  co- 
operating  with  the  centering  hole  31. 

The  space  44  between  the  cylinder  frame  6,  the 
cylinder  cover  7,  and  the  upper  part  of  the  cy Un- 
der liner  8  serves  as  a  cooling  jacket,  it  being 
closed  at  the  bottom  by  means  of  a  collar  9  on  the 

„  -  cylinder  liner  fitting  into  a  hole  in  the  bottom  of 

"°  the  approximately  box-shaped  cylinder  frame. 
In  the  end  of  the  cylinder  liner  8  projecting 
down  into  the  box-shaped  girder  3  are  scaveng- 
ing ports  12  which  in  the  lower  dead  point  posi- 

£Q  tion  of  the  piston  13  are  above  the  upper  edge  of 
the  latter  and  permit  scavenging  air  to  flow  from 
the  interior  of  the  box-shaped  girder  into  the 
cylinder. 

The  piston  13  rests  on  and  is  bolted  to  an  upper 
flange  15  on  the  piston  rod  14  and  is  cooled  by  a 
0  cooling  medium  preferably  oil,  which  is  supplied 
through  a  telescope  pipe  1 6  and  led  away  through 
a  corresponding  telescope  pipe,  not  shown. 
In  the  bottom  29  of  the  box-shaped  girder  3 
r0  there  is,  exactly  co-axial  with  the  centering  hole 
31  for  the  cylinder  liner,  a  centering  hole  30,  and 
some  distance  above  the  latter  the  lower  side  of 
the  girder  is  closed  by  means  of  a  cover  17,  which 
is  fitted  in  halves  around  the  piston  red  and  the 
05  said  telescope  pipes  and  has  stuffing  boxes,  18  and 
19  respectively,  for  these. 

The  piston  rod  has  at  its  lower  end  a  flange  20, 
by  which  it  rests  against  and  is  bolted  to  a  cross- 
head  21,  which  has  the  form  of  a  short  cylin- 
00  drical  trunk  piston.  Through  the  material  of  this 
piston  are  carried  longitudinal  borings,  which  are 
in  line  with  the  telescope  pipes  I S  rolled  into  holes 
in  the  flanges  15  and  20  of  the  piston  rod  and  at 
the  bottom  have  stuffing  boxes  40,  through  which 
°J  the  stationary  part  39  of  the  telescope  pipes  is  in- 
troduced. 

In  the  piston-shaped  crosshead  21  is  fitted  a 
cylindrical  gudgeon  22,  which  may  be  fixed  by 

-0  any  suitable  means,  preferably  by  force  fitting. 
The  gudgeon  22  forms  in  the  usual  W3y  a  journal 
for  the  upper  end  of  a  connecting  rod  23,  the 
lower  end  of  which  is  secured  by  bolts  24  to  a 
connecting  rod  bearing  25,  that  is  attached  to 

75  a  crank  26.   The  crank  shaft  of  the  engine  is 
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designated  by  28,  and  one  of  the  crank  arms  be- 
longing to  the  said  cylinder  unit  by  27. 

The  cylindrical  piston-shaped  crosshead  21 
travels  in  a  crosshead  guide  32  which  has  the 
form  of  a  cylindrical  liner.  The  cylindrical  guid- 
ing liner  has  at  the  top  a  centering  collar  33, 
with  which  it  fits  into  and  is  centered  in  the 
previously  mentioned  centering  hole  30  in  the 
bottom  29  of  the  box-shaped  girder  3,  whereby 
its  proper  position  in  the  side  direction  is  en- 
sured in  relation  to  the  girder  3  as  well  as  in 
relation  to  the  cylinder  liner,  which  is  guided  in 
the  centering  hole  31  placed  co-axially  with  the 
centering  hole  30.  These  two  centering  hoies 
should  preferably  be  produced  in  the  same  fixing. 

The  alignment  of  the  longitudinal  axis  of  the 
cylindrical  crosshead  guide  in  relation  to  the 
girder  3  is  ensured  by  means  of  a  turned  flange 
at  the  upper  end  of  the  crosshead  guide,  by  means 
of  which  flange  the  crosshead  guide  is  bolted  to 
the  planed  under  side  of  the  box-shaped  girder. 
Hereby  is  at  the  same  time  ensured  the  accurate 
alignment  of  the  crosshead  guide  and  the  cylin- 
der liner,  the  axial  alignment  of  the  latter  like- 
wise being  definitely  decided  in  relation  to  the 
girder  3  on  account  of  the  mode  of  suspending 
the  cylinder  liner  described  above. 

The  tubular  crosshead  guide  32  has  because  of 
its  sectional  shape  a  considerable  rigidity  and 
may  therefore  be  made  comparatively  light.  A 
further  economy  of  material  can  be  obtained  in 
the  case  that  the  lower  end  of  the  crosshead  guide 
is  stayed  in  the  side  direction  in  such  a  way  that 
part  of  the  side  thrust  of  the  cross-head  is  taken 
up  here  and  transmitted  to  the  framing  of  the 
engine.  This  is,  in  the  embodiment  shown,  ef- 
fected by  means  of  a  collar  36  which  is  fitted 
around  a  turned  surface  at  the  lower  end  of  the 
crosshead  guide  and,  after  the  alignment  and 
securing  of  the  latter,  secured  to  a  plate  35  that 
is  inserted  between  the  frames  I  and  2  and  suit- 
ably made  in  halves.  This  plate  may  expediently 
at  the  same  time  serve  to  close  the  crank  case 
upwardly,  in  which  case  the  axially  movable  con- 
nection between  the  crosshead  guide  and  the 
collar  36  should  be  packed  tight  by  a  packing  37 
as  shown.  Directly  below  the  lower  part  of  the 
crosshead  guide  are  found  brackets  38  that  carry 
the  stationary  telescope  pipes  39  before  men- 
tioned. 

The  whole  construction  described  is  held  to- 
gether in  the  usual  way  by  vertical  bolts  or  cor- 
responding tension  members,  of  which  some  may 
e.  g.  serve  for  securing  the  cylinder  frame  6  to 
the  box-shaped  girder  3,  while  others  secure  the 
latter  to  the  transverse  girders  or  corresponding 
members  of  the  bed-plate  of  the  engine  on  which 
the  main  bearings  for  the  crank  shaft  are  placed. 

In  the  embodiment  shown  the  interior  of  the 
box-shaped  girder  3  serves,  as  previously  men- 
tioned, as  a  scavenging  air  receiver,  and  the 
girder  has  for  this  purpose  an  opening  43  in  one 
of  its  side  walls,  through  which  the  scavenging 
air  may  be  admitted.  In  the  previously  men- 
tioned internal  transverse  walls  4  there  is  likewise 
a  hole  5.  It  may,  however,  also  be  expedient 
to  let  the  interior  of  the  girder  be  divided  into 
a  series  of  separate  receiver  chambers,  one  for 
each  cylinder,  whereby  the  pressure  and  oscilla- 
tion conditions  may  better  be  controlled  during 
the  scavenging  and  the  charging. 

Between  the  cover  17  which  closes  the  box- 
shaped  girder  below  and  the  upper  end  of  the 
cylindrical  crosshead  guide  there  is  a  space  41, 
which  opens  out  with  an  opening  42  below  on  the 


side  of  the  box-shaped  girder.  This  space  41 
serves  for  the  control  of  the  tightness  of  the 
stuffing  boxes  18  and  19  besides  for  ensuring  that 
no  splash  oil  from  the  crosshead  guide  will  pene- 

g  trate  into  the  girder  3. 

It  will,  however,  be  seen  that  the  piston-shaped 
crosshead  2f  together  with  its  crosshead  guide 
32  forms  a  pump  that  may  bo  employed  for  use- 
ful purposes,  especially  for  the  conveyance  of  air, 

10  in  which  case  the  space  41  will  be  the  clearance 
of  this  pump.  The  necessary  section-  and  pres- 
sure valves  which  may  be  automatic  or  controlled 
may  advantageously  be  fitted  in  a  case  which  is 
bolted  to  the  side  of  the  girder  3  covering  the 

j-  opening  42.  The  air  which  is  conveyed  may  be 
used  for  scavenging,  charging  or  supercharging 
of  the  cylinder,  and  it  may  be  so  arranged  that 
the  pumping  arrangement  for  each  cylinder  unit 
will  only  feed  the  corresponding  cylinder,  or  sev- 

20  eral  pumping  arrangements  can  supply  air  to  a 
common  receiver  from  which  several  cylinders 
are  supplied  with  air. 

In  the  embodiment  shown  the  engine  is  a  two- 
stroke  engine,  and  it  is  a  presupposition  that  the 
whole  amount  of  scavenging-  and  charging  air 
required  can  be  supplied  by  the  crosshead  pump. 
The  diameter  of  the  piston  crosshead  must  there- 
fore be  so  much  greater  than  the  diameter  of 
the  working  piston  that  the  effective  pumping 
piston  area  will  become  about  15-20%  larger 

"  than  the  effective  area  of  the  working  piston. 
This  demand  as  to  the  proportioning  of  the  cross- 
head  is  in  practice  very  well  compatible  with  the 
regards  as  to  proportioning  that  must  be  paid 

„_  as  to  an  easy  taking  apart  of  the  engine  for  in- 

*  °  spection.  It  being  presupposed  that  it  is  a  ques- 
tion of  the  most  common  inspection-  and  repair 
works,  i.  e.  examination  and  overhauling  of  cyl- 
inder liner  and  piston,  the  method  used  here  may 

4q  be  as  follows. 

At  first  the  cylinder  frame  6  is  loosened  from 
the  girder  3  and  removed  from  the  engine  by 
being  lifted  vertically.  The  piston  is  than  acces- 
sible for  examination  and  changing  of  piston 

4  -  rings,  but  may  in  case  that  heavier  repairs  are 
necessary  be  taken  off  by  disconnecting  it  from 
the  piston  rod,  or  by  the  piston  rod  being  dis- 
connected from  the  crosshead.  Finally  may  the 
piston  with  piston  rod,  crosshead,  and  connecting 

50  rod  be  taken  out  by  the  connecting  rod  being 
disconnected  from  the  connecting  rod  bearing  25, 
after  which  the  whole  may  be  pulled  vertically 
out  of  the  engine  without  further  taking  apart 
of  the  latter.   Here  is  only  presupposed  that  the 

55  crosshead  can  pass  upwards  through  the  girder 
3,  i.  e.  that  the  hole  for  the  cover  17  is  of  a 
slightly  greater  diameter  than  the  crosshead,  and 
that  the  centering  hole  for  the  cylinder  liner  is 
also  slightly  larger  than  the  crosshead.  Both  of 
these  conditions  can  easily  be  fulfilled,  and  thus 
there  is  no  difficulty  in  arranging  the  crosshead 
pump  for  supplying  the  whole  amount  of  scaveng- 
ing- and  charging  air  required,  even  when  the 
engine  is  a  two-stroke  engine. 
In  that  case  the  crosshead  pump  may  draw  in 
0  air  direct  from  the  atmosphere  and  press  the  air 
through  a  piping  leading  from  the  pressure  valve 
direct  into  the  girder  3  serving  as  a  scavenging 
air  receiver. 

~0  The  invention  is  not  bound  to  the  construction 
shown  and  described,  which  is  given  as  an  ex- 
ample of  an  especially  advantageous  engine  type 
constructed  in  accordance  with  the  invention. 
The  invention  can  wholly  or  partly  be  applied 

75  also  in  other  engine  types,  e.  g.  in  four-stroke 
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engines,  and  in  engines  with  another  total  erec- 
tion of  framing  and  cylinder  construction.  The 
advantages  of  the  automatic  alignment  of  cross- 
head  guide  and  cylinder  liner  will  be  obtained 
in  all  engine  constructions  where  it  is  possible 
to  centre  and/or  secure  the  crosshead  guide  and 
the  cylinder  liner  to  a  common  rigid  engine  part, 
which  may  otherwise  very  well  consist  of  several 
individual  elements  that  are  mutually  connected 


more  or  less  permanently.  There  is  nothing  to 
prevent  applying  the  invention  also  in  double- 
acting  engines,  in  which  case  the  special  con- 
struction of  the  telescope  pipe  connection  to  the 
5  working  piston  shown  here  cannot,  however,  be 
applied. 
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My  invention  relates  to  improvements  in  gear  tively  between  bushings  7,  7  and  8,  8  and  9,  9'. 
pumps,  and  more  particularly  in  gear  pumps  of  The  bushings  7  and  8  are  fixed  to  the  heads  2 
the  type  comprising  three  interengaging  gear  and  3,  for  example  by  means  of  screws  50,  and  the 
wheels  arranged  in  a  casing  provided  with  sue-  lower  bushings  9,  9'  are  axially  shif table  but  not 
tion  and  pressure  passages,  the  inner  gear  wheel  g  rotatable  within  the  casing  I,  the  bushing  9'  being 
cooperating  with  the  outer  gear  wheels  to  pro-  reduced  in  length  to  permit  such  axial  displace- 
vide  two  pumps.  The  object  of  the  improve-  ment.  The  upper  gear  wheel  4  is  rotatably 
ments  is  to  provide  a  pump  of  this  type  in  which  mounted  on  a  stationary  shaft  1 0  mounted  in  the 
the  capacity  of  one  pump  may  be  varied,  while  bushings  7,  7  and  fixed  thereto  by  means  of  a 
the  capacity  of  the  other  pump  remains  con-  in  pin  5i.  The  gear  wheel  4  is  mounted  on  the 
stant.  With  this  object  in  view  my  invention  said  shaft  10  by  means  of  an  anti-friction  bear- 
consists  in  mounting  one  of  the  outer  gear  wheels  ing  52.  The  gear  wheel  5  is  keyed  to  a  shaft  12 
so  as  to  be  shiftable  in  axial  direction  for  vary-  rotatably  mounted  in  the  bushings  8  by  means 
ing  the  interengaging  portions  of  the  length  of  of  anti-friction  bearings  53  and  passed  through 
the  teeth  of  said  outer  gear  wheel  and  the  inner  15  a  stuffing  box  54  provided  in  the  end  wall  2,  the 
gear  wheel,  bushings  being  provided  at  opposite  said  shaft  being  connected  to  the  main  driving 
sides  of  the  said  shiftable  outer  gear  wheel  and  shaft  of  the  machine  tool  or  the  like  for  being 
movable  therewith.  Pumps  of  this  type  may  be  rotated  thereby  at  uniform  velocity.  The  gear 
used  for  supplying  pressure  fluid  to  a  hydraulic  wheel  6  is  rotatably  mounted  by  means  of  an 
mechanism  designed  for  use  in  connection  with  20  anti-friction  bearing  55  on  a  shaft  13  secured  to 
certain  machine  tools  such  as  shaping  machines  the  bushings  9  and  9'  by  means  of  keys  56.  The 
and  horizontal  and  vertical  planing  machines  in  shaft  1 3  is  connected  with  a  stem  1 5  rotatably 
which  the  velocity  of  the  working  stroke  is  to  be  mounted  in  the  head  3  and  formed  at  its  inner 
regulated  while  the  return  stroke  has  uniform  end  with  a  head  57  having  external  screw  threads 
movement.  25  and  engaging  in  internal  screw  threads  of  a 

For  the  purpose  of  explaining  the  invention  cylindrical  socket  1 1  made  in  the  bushing  9.  The 

an  example  embodying  the  same  has  been  shown  said  stem  15  is  formed  with  a  collar  58  held  in 

in  the  accompanying  drawings  in  which  the  same  position  between  the  head  3  and  a  washer  59. 

reference  characters  have  been  used  in  all  the  Thus,  when  the  stem  1 5  is  rotated  the  bushing  9, 

views  to  indicate  corresponding  parts.    In  said  30  the  shaft  13,  the  bushing  9'  and  the  gear  wheel 

drawings  6  are  shifted  in  axial  direction.  By  shifting  the 

Fig.  1  is  a  sectional  elevation  taken  on  the  line  gear  wheel  to  the  left,  for  example  into  the  po- 

I — 1  of  Fig.  3  and  showing  the  gear  pump,  the  sition  shown  in  Fig.  2,  the  capacity  of  the  spaces 

gear  wheels  of  both  pumps  being  in  the  position  included  between  the  teeth  of  the  gear  wheels  5 

for  conveying  the  maximum  of  the  fluid,  35  and  6  and  therefore  the  volume  of  pressure  fluid 

Fig.  2  is  a  similar  sectional  elevation  showing  supplied  by  the  pump  are  reduced, 
one  of  the  pumps  set  to  reduced  feeding  capacity,  In  the  casing  of  the  machine  a  pressure  pas- 
Fig.  3  is  a  sectional  elevation  taken  on  the  line  sage  1 6  and  a  suction  passage  1 8  for  the  pump 
3  3  of  Fig.  1,  comprising  the  gear  wheels  4  and  5  and  a  pres- 

Fig.  4  is  a  sectional  elevation  taken  on  the  4rt  sure  passage  1 7  and  a  suction  passage  1 9  for  the 

line  4 — 4  of  Fig.  1,  pump  provided  by  the  gear  wheels  5  and  6  are 

Figs.  5  and  6  are  somewhat  diagrammatical  provided,  the  said  suction  and  pressure  passages 
elevations  partly  in  section  showing  the  hydraulic  being  adapted  to  be  connected  to  suction  and 
mechanism  including  the  pumps,  the  valve  con-  pressure  conduits,  as  will  be  described  hereafter, 
trolling  the  supply  of  the  pressure  fluid,  and  the  45  It  will  be  understood  that  the  upper  pump  4. 
cylinder  and  piston  by  which  reciprocating  move-  5  always  conveys  the  same  amount  of  pressure 
ment  is  transmitted  to  the  machine  tool  or  the  fluid,  while  the  amount  of  pressure  fluid  sup- 
like, plied  by  the  pump  5,  6  is  variable  and  dependent 

In  describing  the  invention  the  gear  pump  will  upon  the  axial  adjustment  of  the  gear  wheel  6. 
be  described  in  connection  with  a  hydraulic  mech-  50  As  is  shown  in  Figs.  5  and  6  the  pump  thus  de- 
anism  for  imparting  reciprocating  movement  to  scribed  is  used  in  a  hydraulic  mechanism  for 
the  slide  of  a  machine  tool.  The  pump  has  been  producing  reciprocating  movement,  which  is  con- 
shown  in  detail  in  Figs.  1  to  4.  It  comprises  a  nected  for  example  to  a  planing  machine  (not 
casing  I  closed  at  its  ends  by  heads  2  and  3,  and  shown).  The  mechanism  has  been  illustrated  in 
three  gear  wheels  4,  5  and  6  mounted  respec-  55  Figs.  5  and  6.    The  pump  is  connected  with  a 
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controlling  valve,  comprising  a  cylinder  28  hav- 
ing three  cylindrical  slide  valves  29,  30  and  31 
shiftable  therein,  the  said  slide  valves  being  con- 
nected with  each  other  and  with  a  lever  45  rock- 
ingly  mounted  at  60.  The  slide  valve  is  con- 
nected by  pipes  26  and  27  with  the  opposite  ends 
of  a  cylinder  20  in  which  a  piston  21  has  re- 
ciprocating movement.  The  piston  rod  22  of  the 
said  piston  is  connected  with  a  head  23.  By  the 
said  slide  valves  the  cylinder  28  is  divided  into 
four  chambers  which  are  connected  with  the  suc- 
tion and  pressure  passages  of  the  pump.  The 
pressure  passages  16  and  17  of  the  pumps  are 
connected  by  pipes  32  and  33  respectively  to  the 
chambers  44  and  42  provided  between  the  slide 
valves  29  and  30  and  30  and  31.  The  suction 
passages  18  and  J  9  are  connected  by  pipes  40  and 
41  with  a  tank  38  containing  the  pressure  liq- 
uid. The  said  tank  is  further  connected  by  a 
pipe  39  and  branch  pipes  34,  36  and  37  with  suit- 
able parts  of  the  valve  casing  28. 

In  the  position  of  the  slide  valves  29,  30  and 
31  shown  in  Pig.  5  pressure  fluid  is  supplied  to 
the  cylinder  20  from  the  lower  pump  5,  6  and 
through  the  pipe  33,  the  chamber  42,  and  the  pipe 
26  in  a  direction  for  transmitting  feeding  move- 
ment to  the  planing  machine.  The  volume  of 
pressure  liquid  supplied  by  the  said  pump  to  the 
chamber  24  of  the  cylinder  20,  and  therefore  the 
velocity  of  the  feeding  movement  depends  on  the 
position  of  the  gear  wheel  6.   The  liquid  is  forced 


from  the  chamber  25  through  the  pipe  27  and  the 
chamber  43  to  the  pipes  34,  39  and  the  tank  38. 

While  the  lower  pump  thus  transmits  feeding 
movement  the  upper  pump  runs  idle,  the  liquid 

S  delivered  therefrom  through  the  pipe  32  being  im- 
mediately returned  through  the  pipes  35  and  39 
to  the  tank  38.  It  will  thus  be  apparent  that  the 
velocity  of  the  feed  may  be  regulated  by  shifting 
the  gear  wheel  6. 

10  For  returning  the  feeding  mechanism  the  slide 
valve  29,  30,  31  is  set  into  the  position  shown  in 
Pig.  6.  Now  the  lower  pump  runs  idle,  the  liquid 
delivered  therefrom  and  through  the  pipe  33  im- 
mediately returning  through  the  pipes  36  and  39 

].-,  into  the  tank  38.  The  pressure  fluid  of  the  up- 
per pump  flows  through  the  pipe  32,  the  cham- 
ber 44  and  the  pipe  27  into  the  right  hand  cham- 
ber 25  of  the  cylinder  20.  so  that  the  piston  21 
and  the  parts  connected  therewith  are  shifted  to 

■20  the  left.  The  fluid  contained  within  the  chamber 
24  is  returned  to  the  tank  38  through  the  pipe  26. 
the  chamber  6!  and  the  pipes  37  and  39.  It  will 
be  understood  that  the  velocity  of  the  return 
movement  is  always  the  same  and  that  it  is  in- 

25  dependent  of  the  position  of  the  gear  wheel  6. 
The  sl;de  valve  29,  30.  31  is  operated  by  means 
of  the  lever  45  which  is  adapted  to  be  engaged  by 
stops  46  and  47  provided  on  the  head  23.  the  said 
stops  being  set  so  that  the  valve  is  reversed  at  the 

30  ends  of  the  strokes. 

FRITZ  EGERSDORFER. 
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It  is  known  to  use  copper  ammonide  for  over- 
coming the  cryptogamic  diseases  of  plants.  The 
said  process  has  been  repelled  because  the  copper 
apprayed  upon  the  parts  to  be  protected  is  en- 
trained by  rain  and  dew,  so  that  the  length  of 
efficiency  of  the  ammonide  is  rather  restricted. 

On  the  other  hand  it  is  known  that  copper 
ammonide  dissolves  cellulose. 

The  present  invention  is  based  upon  the  use 
of  the  said  last  feature  for  preventing  the  en- 
trainment  of  copper  by  rain  and  dew. 

The  present  invention  has  for  its  object  a 
product  for  overcoming  the  cryptogamic  diseases 
of  plants,  which  is  constituted  by  a  mixture  of 
copper  ammonide  and  of  an  adhesive  material 
and  particularly  by  a  dissolution  of  cellulose  in 
copper  ammonide,  the  said  dissolution  being  ad- 
vantageously additioned  with  colloidal,  plastic, 
adhesive  or  viscous  elements. 

In  order  to  obtain  the  said  cellulosic  dissolu- 
tion, cellulose  is  introduced  in  the  ammonide,  the 
said  cellulose  is  dissolved,  thus  obtaining  a  liq- 
uid which  is  more  or  less  thick  according  to  the 
amount  of  cellulose  being  added.  The  dissolu- 
tion of  cellulose  is  facilitated  by  grinding. 

As  colloids  or  plastic  materials  colloidal  clay 
can  be  mentioned,  the  said  clay  being  sufficiently 
ground  for  remaining  suspended  in  the  liquid  to 
be  sprayed,  such  materials  being  for  instance 


kaolin,  kieselguhr  which  further  have  the  advan- 
tage of  leaving  if  necessary  after  addition  of  a 
dye, — upon  the  leaves  visible  traces  which  en- 
able to  control  the  reality  and  the  rate  of  the 

.->  treatment. 

In  order  to  obtain  a  given  viscosity,  fat  ma- 
terials and  particularly  a  small  proportion  of 
rosin  oil  can  be  used,  the  said  materials  remain- 
ing incorporated  in  the  ammonide  in  the  form  of 

10  ammonia  soap. 

When  the  said  product  is  to  be  used,  be  it 
under  the  form  of  paste  or  of  a  liquid,  it  is  mixed 
to  a  more  or  less  great  amount  of  water,  accord- 
ing to  the  copper  content  desired  for  the  liquid 

15  to  be  sprayed.  It  will  be  noted  that  the  cellu- 
lose is  suspended  in  the  form  of  very  light  flakes. 
The  said  flakes  are  very  easily  dispersed  in  a  per- 
sistent way  by  stirring  and  will  be  sprayed  on 
to  the  vegetal  parts  to  be  protected  simultane- 

2n  ously  with  the  liquid. 

A  short  time  after  appraying,  the  ammonia, 
then  the  water  evaporate  and  the  copper  re- 
mains sticked  to  the  leaf,  under  various  combi- 
nations.   The  cellulose  and  the  plastic  mate- 

25  rials  (clay,  etc.)  form  a  kind  of  protective  varnish 
or  coating.  The  ammonia  soap  imparts  a  given 
viscosity  the  said  coating  and  loses  by  evapora- 
tion most  of  the  ammonia  which  it  contains. 

HENRI  BERNAT. 
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The  present  invention  relates  to  new  and  use- 
ful improvements  in  boats  and  has  for  its  pri- 
mary object  to  provide,  in  a  manner  as  herein- 
after set  forth,  a  vessel  which  is  capable  of  great 
speed  and  which  includes  novel  propelling  means. 

Other  objects  of  the  invention  are  to  provide  a 
boat  of  the  character  described  which  will  be 
simple  in  construction,  strong,  durable,  safe  and 
which  may  be  built  and  operated  at  low  cost. 

All  of  the  foregoing  and  still  further  objects 
and  advantages  of  the  invention  will  become  ap- 
parent from  a  study  of  the  following  specifica- 
tion, taken  in  connection  with  the  accompanying 
drawing  wherein  like  characters  of  reference 
designate  corresponding  parts  throughout  the 
several  views,  and  wherein: 

Figure  1  is  a  view  in  side  elevation  of  a  boat 
constructed  in  accordance  with  the  present  in- 
vention. 

Figure  2  is  a  view  in  vertical  longitudinal  sec- 
tion through  the  boat. 

Figure  3  is  a  cross-sectional  view,  taken  sub- 
stantially on  the  line  3 — 3  of  Figure  2. 

Figure  4  is  a  fragmentary  view  in  section,  taken 
substantially  on  the  line  4 — 4  of  Figure  2. 

Figure  5  is  a  cross-sectional  view,  taken  sub- 
stantially on  the  line  5 — 5  of  Figure  1. 

Figure  6  is  a  detail  view  in  section,  showing  the 
mounting  of  one  of  the  rotatably  adjustable  pro- 
peller blades  on  the  hull. 

Referring  now  to  the  drawing  in  detail,  it  will 
be  seen  that  the  embodiment  of  the  invention 
which  has  been  illustrated  comprises  a  hull  I  of 
suitable  dimensions  and  material,  said  hull  being 
in  the  form  of  a  streamlined  shell.  Fixed  in  the 
forward  end  portion  of  the  hull  I  is  a  centrally 
located  longitudinal  tubular  shaft  2.  The  rear 
end  portion  of  the  shaft  2  is  fixed  in  a  suitable 
support  3  in  the  hull  I.  The  forward  end  por- 
tion of  the  shaft  2  is  mounted  in  the  nose  4  of 
the  hull  J.  Rotatably  mounted  in  the  rear  or 
stern  end  portion  of  the  hull  I  is  a  tubular  shaft 
5  which  is  aligned  with  the  shaft  2.  Mounted  on 
the  shafts  2  and  5  is  a  pendulous  enclosure  or 
cabin  6  the  walls  of  which  are  spaced  from  those 
of  the  hull  I.  The  forward  end  of  the  cabin  6 
is  journaled  on  the  shaft  2  At  its  rear  end,  the 
cabin  6  is  fixed  to  the  shaft  5. 

A  power  plant  7  in  the  cabin  6  drives  the  shaft 
2  through  gears  8.  In  this  manner  the  hull  I, 
to  which  the  shaft  2  is  fixed,  is  rotated  about  the 
pendulous  cabin  6. 

Rotatably  mounted  on  the  bull  I  are  variable 
pitch  propeller  blades  9.  As  best  seen  in  Figures 
1  and  2  of  the  drawing,  the  propeller  blades  9  are 
arranged  spirally  on  the  hull  I  and  also  to  define 
longitudinal  rows.  Fixed  on  the  inner  end  por- 
tions of  the  stems  1 0  of  the  propeller  blades  9  are 


crossheads  1 1 .   Rods  1 2  connect  the  crossheads 
1 1  of  the  blades  9  comprising  the  longitudinal 
rows  for  adjusting  said  blades  in  unison. 
A  support  13  is  provided  in  the  hull  I  for  the 

5  forward  portion  of  the  tubular  shaft  5.  Slidable 
on  the  tubular  shaft  5  is  a  sleeve  1 5  which  passes 
through  the  support  13.  On  the  forward  end  of 
the  sleeve  15  is  a  flange  16.  A  hand  lever  17  in 
the  cabin  6  is  operatively  connected  to  the  tubu- 

10  lar  sleeve  16  by  a  yoke  18  which  is  engaged  with 
the  flange  16.  It  will  be  noted  that  the  con- 
struction is  such  that  the  sleeve  15  may  rotate 
relative  to  the  cabin  6  with  the  hull  I .  Rods  1 9 
connect  the  rear  end  of  the  sleeve  1 5  to  the  adja- 

15  cent  propeller  blades  9. 

Extending  through  the  tubular  shaft  5  is  a 
periscope  20.  Also  extending  through  the  tubu- 
lar shaft  5  and  communicating  with  the  cabin  6 
is  a  ventilator  2 1 .   Mounted  on  the  stern  of  the 

20  hull  I  is  a  rudder  22.  A  hand  lever  23  in  the 
cabin  6  actuates  the  rudder  22  through  the  me- 
dium of  a  rod  24,  said  rod  being  operable  in  the 
tubular  shaft  5.  A  lining  or  bushing  25  is  pro- 
vided in  the  tubular  shaft  5.   A  closure  26  on  the 

25  forward  end  portion  of  the  lining  25  closes  and 
seals  the  forward  end  of  the  tubular  shaft  5 
around  the  members  20,  24,  etc.,  for  preventing 
water  from  entering  the  cabin  6.  Also  extending 
through  the  tubular  shaft  5  is  a  water  discharge 

30  tube  27. 

It  is  thought  that  the  operation  of  the  boat  will 
be  readily  apparent  from  a  consideration  of  the 
foregoing.  Briefly,  the  cabin  6  is  suspended  by 
gravity  in  a  vertical  position.   As  hereinbefore 

35  stated,  the  power  plant  7  rotates  the  hull  I 
through  the  gears  8,  the  shaft  2,  etc.  When  the 
hull  I  is  thus  rotated  said  hull  is  caused  to  move 
forwardly  through  the  water  by  the  blades  9.  By 
moving  the  sleeve  I  5  longitudinally  on  the  tubu- 

40  lar  shaft  5  through  the  medium  of  the  hand  lever 
17  the  pitch  of  the  blades  9  may  be  adjusted  as 
desired.  Also,  if  desired,  the  sleeve  (5  may  be 
connected  to  a  suitable  governor  driven  by  the 
power  plant  7  thereby  automatically  changing 

45  the  pitch  of  the  propeller  blades  9.    A  door  28  is 
provided  in  the  top  of  the  cabin  6  to  which  access 
is  had  through  the  medium  of  a  ladder  29.  The 
hull  I  is  provided  with  a  plurality  of  doors  30. 
It  is  believed  that  the  many  advantages  of  a 

50  boat  constructed  in  accordance  with  the  present 
invention  will  be  readily  understood  and  although 
a  preferred  embodiment  of  said  boat  is  as  illus- 
trated and  described,  it  is  to  be  understood  that 
changes  in  the  details  of  construction  and  in  the 

55  combination  and  arrangement  of  parts  may  be 
resorted  to  which  will  fall  within  the  scope  of  the 
invention  as  claimed. 

KALMAN  FARKAS. 
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The  present  invention  relates  to  porcelain  arti- 
ficial teeth  and  more  particularly  to  teeth  which 
are  to  be  secured  onto  a  supporting  part  com- 
posed of  a  plastic  material  shaped  by  contact  with 
said  teeth,  or  to  be  secured  by  sealing  onto  any 
denture  base  whatsoever,  and  the  present  appli- 
cation is  a  continuation-in-part  application  of 
our  application  Serial  No.  286,126  filed  July  24th. 
1939. 

It  is  known  that  the  securing  of  such  teeth  onto 
their  denture  base  is  generally  obtained  by  metal 
pins  one  extremity  of  which  is  embedded  in  the 
body  of  the  tooth,  or  by  rentention  holes  of  rela- 
tively large  sizes  provided  in  said  body,  or  again 
by  sliding  means  adapted  to  a  metallic  stud  or 
tenon  Integral  with  the  denture  base.  In  order 
to  avoid  the  well  known  inconveniences  inherent 
to  these  various  systems,  a  method  for  forming 
retention  means  on  the  retention  surface  of  por- 
celain teeth  has  already  been  proposed,  which 
method  consists  in  applying  onto  this  retention 
surface  a  mixture  of  tooth  porcelin  powder,  of 
ground  cork,  of  a  powder  of  a  ceramic  substance 
which  increases  the  fus'ng  point  of  the  porcelain 
and  prevents  glazing,  and  of  a  sticking  substance 
such  as  an  aqueous  solution  of  soda  silicate,  then 
in  heating  the  tooth  structure  with  the  said  mix- 
ture to  the  fusing  point  of  the  tooth  porcelain. 
As  a  result  of  this  heating,  the  cork  contained 
in  the  said  mixture  burns  and  provides  on  the  re- 
tention surface  of  the  tooth  numerous  undercuts, 
which  condition  gives  this  surface  a  roughness  the 
object  of  which  is  to  ensure  a  firmer  attachement 
of  the  tooth  on  its  supporting  part.  However, 
with  this  method  only  imperfect  results  can  be 
obtained.  The  above  defined  mixture  which  is 
applied  to  the  retention  surface  of  the  tooth  con- 
stitutes a  conglomerate  in  which  the  particles  of 
ceramic  material  having  a  high  fusing  point  are 
completely  enveloped  and  in  which  the  under- 
cuts resulting  from  the  combustion  of  the  cork 
particles  form  small  cavities  more  or  less  spheri- 
cal, ill-fit  for  ensuring  a  good  retention  of  the 
tooth  by  the  supporting  part  and  which  are  dis- 
tributed haphazardly,  the  only  cavities  which  can 
have  a  useful  retention  power  being  those  which 
are  superficially  widely  open.  On  the  other 
hand,  the  internal  cavities  resulting  from  the 
combustion  of  the  cork  particles  contained 
throughout  the  layer  of  the  mixture  applied  onto 
the  retention  surface  of  the  tooth  play  no  part  in 
the  retention  and  have  a  harmful  effect  by  ren- 
dering this  layer  extremely  porous  and  by  conse- 
quently reducing  its  own  resistance  to  a  consider- 
able extent,  so  that  there  are  great  chances  that 
the  breaking  away  of  the  tooth  will  occur  rather 
easily  by  breakage  of  this  layer.  Moreover,  this 
porosity  is  particularly  unsanitary  due  to  the  fact 
that  is  is  subject  to  septic  infiltrations. 

The  object  of  the  present  invention  is  a  process 


which  presents  none  of  the  above  mentioned  in- 
conveniences and  which  allows  to  obtain,  on  the 
retention  surface  of  artificial  porcelain  teeth  an- 
choring shapes  presenting  counter-draught  and 

5  capable  of  ensuring  a  very  fast  sealing  of  the 
teeth  on  their  supporting  parts  and  the  proper 
resistance  of  which  is  very  high  while  being,  at 
the  same  time,  intimately  and  securely  soldered 
to  the  body  of  the  tooth. 

10  The  process  according  to  the  invention  consists 
in  coating  the  retention  surface  of  the  tooth  with 
a  binding  substance  and  in  sprinkling  the  so 
coated  surface  with  particles  of  ground  alumina, 
the  in  subjecting  the  tooth  to  a  firing  operation. 

15  Thus,  teeth  are  obtained — after  firing — the  sur- 
face of  which  presents,  in  that  part  which  is 
provided  with  alumina  particles,  asperities  in 
proportion  to  the  sizes  of  the  alumina  particles 
utilized,  which  condition  obtains,  by  means  of 

2o  sealing,  a  considerably  increased  retention  ca- 
pacity. Ground  alumina  particles  have  in  gen- 
eral very  irregular  and  ragged  forms  and,  thanks 
to  the  fact  that  their  distribution  on  the  reten- 
tion surface  of  the  tooth  takes  place  by  sprin- 

i5  kling  onto  the  binder  applied  before  hand  on  this 
surface,  they  are  held  fast,  only  by  their  base,  in 
most  cases,  in  the  tooth  porcelain  and  are  else- 
where completely  free  and  exposed.  These  par- 
ticles thus  present  asperities  which  constitute  so 
many  anchoring  points  for  the  sealing  substance, 
especially  for  the  plastic  material  constituting  the 
tooth  support.  Moreover,  an  excellent  soldering 
of  the  alumina  particles  to  the  porcelain  of  the 
tooth  is  observed,  which  may  presumably  be  ex- 

»j  plained  by  the  fact  that  the  alumina  is  super- 
ficially attacked  in  the  presence  of  heat  by  the 
silicates  entering  into  the  composition  of  the  por- 
celain. 

Practically,  the  process  according  to  the  in- 

^  vention  may  be  applied  either  to  porcelain  teeth 
in  a  green  state,  in  which  case  the  baking  occur- 
ring after  sprinkling  of  the  alumina  powder,  cor- 
responds to  the  normal  baking  of  the  tooth,  or  to 
porcelain  teeth  already  baked,  in  which  case  the 
teeth  are  subjected  after  sprinkling  of  the  alu- 
mina powder  to  a  second  baking  carried  on  under 
the  conditions  defined  hereafter. 

In  the  case  where  the  teeth  are  in  green  state 
it  is  possible  to  use,  as  a  binder,  a  substance  pos- 

j0  sessing  an  agglutinating  power  at  the  ordinary 
temperature,  the  function  of  this  substance  being 
only  to  ensure  a  sufficient  adherence  of  the  alu- 
mina particles  to  the  retention  surface  of  the 
tooth  during  the  handling  which  takes  place  be- 

55  tween  the  sprinkling  of  the  alumina  particles  and 
the  firing  operation  during  which  the  alumina 
particles  will  be  soldered  to  the  porcelain  of  the 
tooth.  It  is  desirable  that  the  adhesive  substance 
utilized  possess  a  good  agglutinating  power,  that 

00  it  preferably  present  a  consistency  which  will  per- 
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mit  its  laying  on  by  means  of  a  brush  and  that 
it  does  not  dry  too  much,  or  that  it  does  not  dry 
at  all  if  possible,  in  order  that  its  agglutinating 
power  be  maintained  between  the  moment  when 
the  said  substance  is  applied  onto  the  retention 
surface  of  the  tooth  and  the  moment  when  the 
sprinkling  of  the  alumina  particles  takes  place. 
Glue  for  example  is  an  agglutinating  substance 
which  is  particularly  satisfactory  with  regard  to 
those  conditions.  Pitch,  dextrine,  starch,  algi- 
nates and  the  like  may  be  also  used  with  ad- 
vantage. 

In  the  case  where  the  treated  teeth  are  already 
baked,  it  is  desirable  to  add  to  the  binder  applied 
on  the  retention  surface  of  the  tooth  a  small 
quantity  of  ceramic  material  having  a  fusing  point 
below  that  of  the  tooth  porcelain  and  the  fusing 
of  which,  during  the  final  firing  operation,  will 
ensure  the  soldering  of  the  alumina  particles  to 
the  procelain  of  the  tooth.  The  final  firing  is 
then  carried  on  at  a  temperature  sufficiently  high 
to  fuse  the  ceramic  material  contained  in  the 
binder  but  not  sufficiently  high  to  fuse  the  tooth. 
The  said  ceramic  material  may  be  constituted  for 
example  by  porcelain  powder  of  substantially  the 
same  composition  as  the  tooth  porcelain  but  the 
fusing  point  of  which  is  slightly  lowered  by  the 
addition  of  an  appropriate  flux.  Despite  the  fact 
that  the  addition  cf  such  a  ceramic  material  is 
not  absolutely  indispensable  in  the  case  where  the 
treated  teeth  are  in  a  green  state,  it  is  also  possi- 
ble to  have  recourse  to  this  addition  in  this  case, 
for  it  facilitates  the  obtention  of  a  better  solder- 
ing of  the  alumina  grains  to  the  porcelain  of  the 
tooth. 

The  alumina  utilized  for  putting  the  invention 
into  practice  may  notably  be  natural  or  artificial 
fused  alumina,  for  example  corundum.  The 
alumina  particles  are  obtained  by  grinding. 
Practically,  it  is  possible  to  use  alumina  particles 
passing  through  sieves  ranging  from  N°  43  (corre- 
sponding to  grain  sizes  of  400  to  1410  microns) 
to  N°  220  (corresponding  to  grain  sizes  of  25  to  90 
microns) .  The  best  results  seem  to  be  obtained 
with  particles  passing  through  sieves  ranging 
from  N°  43  to  N°  100  the  optima  sizes  for  these 
particles  appearing  to  be  between  300  microns  and 
720  microns  (sieve  N°  60).  As  far  as  the  shape 
of  the  alumina  particles  is  concerned  it  seems  de- 
sirable, in  order  to  carry  out  the  process  accord- 
ing to  the  invention,  to  choose  particles  having  a 
rather  elongated  form.  It  is  then  possible,  dur- 
ing the  sprinkling  of  these  particles  onto  the  re- 
tention surface  of  the  tooth  which  has  previously 
been  coated  with  a  binder,  to  orient  the  said 
particles  by  means  of  a  magnetic  field  for  ex- 
ample, so  that  these  may  be  anchored  to  the  sur- 
face by  their  most  narrow  base,  which  condition 
allows  to  obtain  asperities  which  project  more 
substantially  out  from  the  retention  surface  of 
the  tooth.  On  the  abrading  substance  market 
can  commonly  be  found  alumina  particles  ground 
to  all  sizes  fit  for  use  in  carrying  out  the  inven- 
tion as  well  as  chosen  particles  which,  for  any 
given  sieve  number,  can  be  of  an  elongated  or 
short  shape. 

In  all  cases  the  fastness  of  the  seals  obtained 
with  teeth  treated  according  to  the  invention  is 
quite  remarkable,  the  asperities  presenting  coun- 
ter draught  and  formed  by  the  alumina  particles 
constituting  a  multiplicity  of  anchoring  points  by 
which  the  teeth  are  effectively  held  by  the  hard- 
ened rubber  or  other  supporting  material.  For 
flat  teeth,  for  example,  the  firmness  of  such  a 
seal  is  superior  to  that  obtained  by  means  of  one 


or  two  metal  pins  which  condition  allows  the  man- 
ufacture of  teeth  of  this  type  without  metal  pins 
and  allows  in  addition  the  space  occupied  by  the 
invisible  part  of  the  tooth  to  be  reduced  to  a 

o  minimum.  For  molar  teeth,  the  effectiveness  of 
the  seal  obtained  thanks  to  the  invention  allows 
to  do  away  with  metal  pins  and  encumbering  geo- 
metrical retentive  forms,  habitually  utilized  and 
allows  to  give  substantial  draught  to  the  central 

10  hole  which  may  go  as  far  as  the  complete  dis- 
appearance of  this  hole  in  the  case  cf  low  teeth. 
On  the  other  hand  it  has  also  been  observed  that 
with  regard  to  teeth  manufactured  according  to 
the  invention  the  withdrawing  of  the  plastic  ma- 

15  terial  constituting  the  denture  base,  and  vulcanite 
in  particular,  practically  no  longer  takes  place  at 
the  level  of  the  retention  surface  of  the  tooth, 
the  plastic  substance  remaining  intimately  bound 
to  this  surface.   The  hollows  habitually  created 

2o  by  this  withdrawing  and  which  lend  themselves  to 
infiltrations  and  retentions  of  putrescible  sub- 
stances are  thus  avoided  which  condition  leads 
to  an  important  progress  from  a  sanitary  point  of 
view. 

0-  In  the  appended  drawing,  embodiments  of  the 
invention  are  represented.  In  this  drawing:  Fig. 
1  is  a  sectional  view  of  a  flat  tooth  secured  on  a 
prosthesis,  only  a  part  of  which  is  represented; 
Fig.  2  is  a  similar  sectional  view  of  a  molar  tooth; 

oq  Fig.  3  a  large  scale  fragmentary  sectional  view  of 
the  retention  surface  of  the  tooth  treated  accord- 
ing to  the  invention. 

In  the  case  of  Fig.  1.  a  is  a  flat  porcelain  tooth 
secured  on  a  denture  base  b  of  hardened  rubber 

o-  for  example.  According  to  the  invention,  on  the 
retention  surface  c  of  the  tooth  a  are  soldered 
alumina  particles  d  between  which  the  hardened 
rubber  constituting  the  denture  base  b  penetrates. 
In  the  large  scale  section  of  Fig.  3  the  binding 

40  layer  applied  onto  the  retention  surface  c  of  the 
tooth  can  be  seen  at  e  the  alumina  particles  d 
having  been  distributed  by  sprinkling  onto  the 
said  retention  surface.  These  particles  are  thus 
enveloped  only  at  their  base  of  contact  with  the 
surface  c.  The  contours  by  which  the  particles  d 
are  represented  in  Fig.  3  correspond  to  some  of 
the  ragged  forms  which  may  be  observed  by  a 
microscopic  examination  of  these  particles. 
In  the  embodiment  of  Fig.  2  the  molar  tooth 

o0  is  sealed  onto  a  denture  base  c  composed  of  hard- 
ened rubber  for  example  by  means  of  surfaces  h,  i 
provided  with  alumina  particles  d  as  in  the  pre- 
ceding case. 
Hereunder  are  examples  of  binding  composi- 

55  tions  which  may  be  utilized  according  to  the  in- 
vention to  coat  the  retention  surface  of  the  teeth 
before  sprinkling  with  alumina  particles: 

Example  1 

60  For  treating  a  green  porcelain  tooth  baking  at 
1350°  C,  a  mixture  is  used  as  a  binder,  which  mix- 
ture is  obtained  by  intimately  mixing: 

Grs. 

English  glue  10 

65  Finely  divided  felspar  of  the  same  composi- 
tion as  that  of  the  one  entering  into  the 
composition  of  the  tooth  porcelain   8 

Calcium  carbonate   0.4 

»q  If  the  mixture  thus  obtained  is  too  thick  to  be 
laid  on  by  means  of  a  brush,  it  may  be  rendered 
more  fluid  by  heating  in  a  water  bath,  or  by  dilut- 
ing it  with  a  few  drops  of  castor  oil.  After  apply- 
ing a  coating  of  this  mixture  onto  the  retention 

75  surface  of  the  tooth,  corundum  powder  passing 


433,206 


3 


through  a  N°  60  sieve  is  sprinkled  onto  this  sur- 
face, and  the  tooth  is  then  baked  in  the  usual  way. 

Example  2 

For  treating  an  already  baked  tooth,  the  same 
mixture  as  in  the  preceding  example  is  used  but 


in  which  the  addition  of  calcium  carbonate  is  in- 
creased to  0.8  gr.  After  applying  a  coating  of  this 
mixture  onto  the  retention  surface  of  the  tooth 
and  sprinkling  corundum  powder  thereon,  the 
3  tooth  is  fired  at  about  1280°  C. 

PAUL  JEAN  JACQUES  GONON. 


published  p.  J.  j.  gonon  Serial  No. 

PROCESS  FOR  INCREASING  THE  RETENTION 
MAY  11,   1943.  CAPACITY  OF  THE  SEALING  SURFACE  433,206 

OF  ARTIFICIAL  PORCELAIN  TEETH 
BY  A.  P.  C.  Filed  March  3,  1942 


INVENTOR. 
ATTORNEY'S. 


Published  May  11,  1943 


Serial  No.  434,148 


ALIEN   PROPERTY  CUSTODIAN 


METHOD  AND  PRODUCTS  FOR  TREATING 
PLANTS  OR  PLANT  PARTS 

Emile  Kolb,  La  Plaine  Saint-Denis,  France;  vest- 
ed in  the  Alien  Property  Custodian 

No  Drawing.   Application  filed  March  10,  1942 


For  preventing  and  combating  serial  diseases 
of  plants,  i.  e.  those  diseases  which  attack  their 
parts  above  ground,  it  has  already  been  proposed 
to  employ  ortho-hydroxy-quinoline  in  the  form 
of  quinolinium  salts,  particularly  neutral  quino- 
linium  sulphate;  to  this  end,  said  salts  were  de- 
posited on  the  aerial  parts  by  means  of  spraying, 
spreading  or  sprinkling,  in  form  of  solutions  con- 
taining suitable  wetting  agents. 

However,  it  has  not  been  possible  up  to  this 
time  to  secure  the  results  reckoned  upon  in  spite 
of  the  valuable  properties  of  quinoline  salts;  as  a 
matter  of  fact,  owing  to  their  being  readily  solu- 
ble in  water,  the  salts  are  rapidly  carried  away, 
either  when  they  are  applied  or  by  rains  (thus 
even  if  they  would  be  deposited  by  dusting) ,  and 
have  not  a  sufficiently  protracted  contact  with 
the  plants  to  be  protected. 

It  has  been  endeavoured  to  insolubilise  hy- 
droxy-quinoline  by  blocking  its  phenol  group;  the 
metal  quinolinates  thus  proposed  (copper,  iron, 
nickel  and  like  quinolinates)  did  not  lead  to  sat- 
isfactory results  owing  to  their  being  much  too 
insoluble  in  water. 

Therefore,  in  commercial  practice,  ortho-hy- 
droxy-quinoline and  the  salts  thereof  (quinolini- 
um salts  and  quinolinates)  have  been  chiefly  em- 
ployed for  treatment  of  seeds,  transplanted 
plants  or  portions  thereof  (for  instance  cuttings) 
and  for  internal  treatment  of  trees.  It  has  not 
been  possible  to  secure  satisfactory  results  in 
fighting  diseases  such  as  mildew,  vine  oidium  and 
fruit-tree  speckles. 

It  is  a  primary  object  of  my  invention  to  pro- 
vide a  method  enabling  of  efficiently  preventing 
or  combating  cryptogamic  invasions  or  diseases 
of  plants,  by  taking  advantage  in  a  novel  man- 
ner of  the  known  action  of  hydroxy-quinoline 
derivatives  and  salts  thereof  by  causing  the  active 
substance  to  be  set  free  gradually  and  continu- 
ously, said  substance  being  deposited  on  the  part 
to  be  treated  in  the  form  of  a  water-insoluble  or 
sparingly  soluble  product. 

It  is  known  that  hydroxy-quinolines,  their 
homologues  and  derivatives  having  a  free  hy- 
droxy group  yield  water-insoluble  basic  salts  with 
alkaline  earth  bases.  I  have  found  that  said  salts 
are  slowly  decomposed  by  carbon  dioxide  and  wa- 
ter vapour  present  in  atmosphere  with  progres- 
sive disengagement  of  hydroxy-quinoline  or  like 
active  substance. 

Consequently,  according  to  my  invention,  the 
method  for  protecting  or  treating  plant  parts  or 
elements  substantially  comprises  contacting  the 
same  with  an  alkaline-earth  salt  of  a  hydroxy- 


quinoline,  a  homologue  or  a  derivative  thereof 
the  hydroxy  group  of  which  is  capable  of  com- 
bining with  the  alkaline-earth  metal  (i.  e.  Ca,  Sr, 
Ba,  Mg,  Zn) .  It  should  be  understood  that  the 
r>  term  "alkaline-earth  salt"  refers  both  to  neutral 
salts  such,  for  instance,  as 

NCsHe— O— Ca— O— C9H6N 

and    to    basic    salts    such    for    instance  as 

10  NC9— He— O— Ca— OH. 

In  actual  practice,  I  generally  prefer  8-hy- 
droxy-quinoline  from  the  commercial  stand- 
point; however,  3-,  5-,  and  6-hydroxy-quinolines 
are  equally  useful;  among  homologues  and  de- 

15  rivatives  suitable  for  producing  useful  alkaline 
earth  salts,  I  may  mention,  merely  by  way  of 
examples,  5-methyl-6-hydroxy  -  quinoline,  5- 
methyl-8  -  hydroxy  -  quinoline,  8-methyl-2-hy- 
droxy  -  quinoline,  6-isopropyl-8-hydroxy  quino- 

20  line,  and  6-methyl-8-hydroxyquinoline  sulphate, 
it  being  understood  that  the  foregoing  list  should 
not  be  construed  in  a  limitative  sense;  generally 
speaking,  any  soluble  salt  of  hydroxy-quinoline 
capable  of  yielding  the  desired  alkaline-earth 

25  salt  through  partial  or  complete  double  decompo- 
sition, for  instance  mineral  acid  salts  such  as 
sulphuric  acid  or  hydrochloric  acid  salt,  organic 
acid  salts  such  as  citric  acid,  benzene  sulphonic 
acid,  salicylic  acid  and  like  salts  may  be  em- 
it ployed  for  producing  useful  alkaline  earth  salts. 
For  carrying  out  my  method  into  practice,  that 
is  for  contacting  the  alkaline-earth  salts  with  the 
parts  to  be  protected  or  treated  it  is  possible  to 
use  the  salts  themselves  or  reagents  capable  of 

.,.->  producing  the  same  in  situ;  the  salts  may  be  pro- 
duced before  use  or  they  may  be  formed  at  the 
time  of  use.  In  applying  the  salts  or  parent  re- 
agents on  the  plant  parts,  it  is  advisable  to  ad- 
joint thereto  auxiliary  substances  such  as  dilut- 

40  ing,  adhesive,  wetting,  filling  and  like  agents  and 
even  insecticides,  other  anticryptogamic  agents 
and  so  on.  It  will  be  obvious  that  either  for 
producing  the  salts  before  or  during  application 
on  plants  or  for  forming  them  on  the  plants  from 

45  parent  reagents,  the  alkaline-earth  base  may  be 
brought  in  admixture  with  the  auxiliary  substan- 
ces, even  as  an  impurity  thereof,  or  as  an  aux- 
iliary substance. 
The  salts  or  the  parent  reagents,  admixed  or 

50  not  with  auxiliary  substances,  can  be  applied  by 
usual  procedure  such  as  spraying,  sprinkling, 
coating,  brushing,  spreading,  dusting  and  so  on. 
The  process  is  suitable  for  treating  standing 
plants  (aerial  and  underground  parts) ,  plants  or 

55  plant  parts  which  are  transplanted  or  shall  be 
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set,  transplanted,  grafted,  etc.  as  well  as  for 
treating  seeds;  for  the  sake  of  simplicity,  I  shall 
refer  in  the  claims  solely  to  "treating  plant  parts" 
but  the  words  are  to  be  construed  as  including 
any  and  all  of  the  above  set  forth  possibilities. 

The  alkaline-earth  salts  as  herein  proposed 
have  been  found  particularly  efficient  against  all 
diseases  of  plants,  both  those  which,  like  fruit- 
speckles,  vine  oidium,  mildrew  attack  aerial  parts 
and  those  which  like  rot  attack  underground 
parts. 

The  following  examples  which  have  no  limit- 
ing character  will  show  how  my  invention  can 
be  carried  into  practice. 

Example  1 

94  kg.  of  magnesium  chloride  (100  per  cent) 
were  dissolved  in  500  litres  of  water  and  an  alka- 
line base  (sodium  hydroxide,  potassium  hydrox- 
ide, ammonia)  was  added  to  set  free  magnesium 
hydroxide,  then  145  kg.  of  hydroxyquinoline  base 
were  added  and  the  whole  was  stirred  at  60-70 
C.  until  the  reaction  was  completed.  The  reac- 
tion may  be  effected  with  non-equimolecular 
amounts  of  reagents. 

The  mixture  was  then  filtered,  washed  and 
dried.  The  product  thus  obtained  was  finely 
powdered.  It  may  be  applied  by  dusting  or  made 
into  a  paste  with  water  and  sprayed  on  plants 
to  be  treated. 

Example  2 

350  g.  of  the  product  obtained  in  accordance 
with  Example  1  were  admixed  with  100  litres 
of  a  thin  adhesive  and  wetting  paste  of  cryolithe 
or  another  insecticide  or  anticryptogamic  prod- 
uct, and  the  mixture  was  used  just  as  it  was. 

Example  3 

2.08  kg.  of  6-methyl-8-hydroxyquininoline  neu- 
tral sulphate  were  dry  mixed  with  1  kg.  of  slaked 


lime,  then  70  kg.  of  kaolin,  wetting  agents  and 
adhesive  agents  were  added  thereto. 

Example  4 

r,  2.600  kg.  of  8-ethyl-3-hydroxy-quinoline  hy- 
drochloride, 30  kg.  of  lead,  aluminum  or  cal- 
cium arseniate,  4  kg.  of  calcium  hydroxide,  bar- 
ium hydroxide,  strontium  hydroxide,  magne- 
sium hydroxide  or  Zn'OHJ2,  4  kg  of  sodium 

10  a-butylnaphthalene-s-sulphonate,  3  kg.  of  ca- 
seine  and  76  kg.  of  kaolin  were  dry  mixed.  The 
mixture  was  used  either  in  dry  form  or  in  moist 
form.  It  may  be  stored  in  dry  form  or  as  a 
paste  which  may  be  dried. 

*3  Example  5 

4  kg.  of  lime,  4  kg.  of  cellulose  ligno-sulphite. 
3  kg.  of  caseine  and  86  kg.  of  cryolithe  were  ad- 
mixed according  to  a  dry  or  moist  process:  the 
oq  mixture  was  treated  with  a  solution  of  2  kg.  of 
8-hydroxy-quinoline  in  an  organic  solvent  such 
as  alcohol.  The  mixture  may  be  dried  for  re- 
covering the  solvent  or  used  as  such  after  suit- 
able dilution. 

0.  It  will  be  obvious  that  many  changes  may  be 
"°  brought  in  the  above  method  without  depart- 
ing from  the  spirit  of  my  invention;  thus  for 
example,  when  producing  the  alkaline-earth  salts 
or  when  determining  the  amounts  of  reagents 
„0  for  generating  said  salts  in  situ,  it  is  possible, 
when  desired,  to  convert  hydroxy-quinoline  or 
related  substances  only  partially  into  alkaline- 
earth  salts. 

It  will  further  be  understood  that  my  invention 
u  comprises  the  novel  compositions  of  matter  con- 
stituted by  anti-cryptogamic  or  like  preparations 
including  among  their  components  either  alka- 
line-earth salts  of  hydroxy-quinoline,  homologues 
or  derivatives  of  hydroxy-quinolines,  or  parent 
40  reagents  for  said  salts. 
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This  invention  relates  to  a  process  of  soaking 
all  kinds  of  hides  and  skins  in  liquors,  contain- 
ing neutral-reacting  phosphoric  salts. 

Hides,  skins,  and  skins  for  fur  are  usually  de- 
livered to  tanneries  and  fur  dressers  in  dried  or 
salted  conditions  and,  before  being  worked,  must 
be  brought  in  a  condition  similar  to  that  of  fresh 
hide,  especially  as  far  as  the  content  of  water 
is  concerned.  This  is  the  purpose  of  the  soaking 
process. 

Soaking  of  dried  hides  and  skins  meets  with 
certain  difficulties,  the  dried  collagen  absorbing 
water  but  slowly.  Long  soaking  periods,  how- 
ever, especially  during  the  hot  season,  involve 
the  risk  of  putrification  caused  by  adhering  dirt 
and  leading  to  a  loss  of  hide  substance  and  a 
considerable  reduction  of  the  quality  of  the  skins. 

Since  in  many  cases  soaking  with  water  alone 
does  not  satisfy,  the  addition  of  acids  or  alkalis 
has  been  proposed,  which  swell  the  hide  and  thus 
facilitate  the  absorption  of  water.  Alkaline  soak- 
ing has  proved  particularly  effective,  since  by  its 
fat-saponifying  action  it  promotes  wetting. 

However,  not  only  a  suitable  water  content  of 
the  hide,  but  also  its  swelling  condition  is  of 
great  importance  for  the  quality  of  the  finished 
product.  A  suitably  soaked  hide  should  be  in 
that  special  fallen  condition  by  which  it  is  char- 
acterized immediately  after  skinning.  Acid  or 
alkaline  soaking,  however,  do  not  lead  to  the 
desired  result  and,  moreover,  their  application 
includes  certain  risks  consisting  in  the  fact  that 
acids  and  alkalis  attack  the  hide,  the  result 
whereof  may  be  a  loss  cf  hide  substance.  For 
these  reasons  less  aggressive  chemicals  have  been 
searched  for,  which  at  a  neutral  reaction  would 
allow  to  obtain  the  desired  soaking  effect.  Thus, 
the  application  of  wetting  agents  with  neutral 
reaction,  salts  of  aromatic  sulphonic  acids,  am- 
monium rhodanate  etc.  for  soaking  purposes  was 
arrived  at.  Finally,  slightly  alkaline  solutions  of 
enzyme  have  been  introduced  for  soaking  fur 
skins.  The  desired  accelerating  action  of  these 
compositions  is,  however,  very  limited. 

Now,  I  have  found  that  absorption  of  water 
can  also  be  accelerated  without  swelling  the 
hides,  by  soaking  them  in  neutral  or  almost 
neutral-reacting  liquors,  the  pH-range  of  which 
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is  between  pH  5  and  pH  8,  preferably,  however, 
between  pH  6  and  pH  7,  these  liquors  being  ob- 
tained by  dissolving  salts  of  polymeric  acids,  the 
solution  of  which  in  water  is  neutral  or  slightly 
acid.  Such  polymeric  acids  are  for  instance  the 
iso-  and  heteropolymeric  acids,  such  as  hexa-  or 
paratungstic  acid,  hexavanadium  acid,  as  well  as 
the  neutral  or  slightly  acid  solutions  of  polymeric 
acids  with  phosphates,  for  example  compounds 
from  phosphoric  acids  and  hexatungstic  acid  in 
the  molecular  proportion  of  1:0,5  up  to  1:2;  fur- 
ther the  polymeric  acid  selected  from  the  group 
of  condensed,  aromatic  sulphonic  acids  as  ob- 
tained by  sulphonating  aromatic  hydrocarbons  or 
their  oxy-compounds  in  usual  way  and  subse- 
quently condensing  them  with  aldehydes.  Final- 
ly, the  substances  produced  by  condensation  in 
alkaline  medium  belong  also  to  this  class  of  poly- 
meric acids. 

Example  1. — For  soaking  dried  hides  and  skins, 
a  solution  of  1  g  of  paratungstate  NasHW602i 
per  litre  of  soaking  liquor  is  used. 

Example  2. — A  solution  of  sodium  molybdate, 
having  been  adjusted  to  a  pH-value  of  about  7 
by  means  of  hydrochloric  acid,  is  added  to  the 
soaking  water  in  an  amount  of  1  to  2  g  of  molyb- 
date per  litre  of  soaking  liquor. 

Example  3. — A  solution  of  1  to  2  g  per  litre  of 
soaking  liquor  of  a  phosphoric  tungstate  of  the 
formula  2Na20.1P20s.l2W03,  having  been  ad- 
justed to  pH  6.5  by  addition  of  acid,  is  used  for 
soaking. 

Example  4. — 1000  g  of  phenol  or  cresol  and 
1000  g  of  concentrated  sulphuric  acid  are  heated 
to  100-120°  C  and  after  cooling  stirred  with  500 
g  of  40%  formaldehyde.  The  condensation  prod- 
uct is  completely  neutralized  by  addition  of  so- 
dium hydroxide. 

Example  5. — 2  gram  molecules  of  phenol  and 
1  gram  molecule  of  formaldehyde  are  condensed 
at  the  reflux-cooler  under  addition  of  concen- 
trated hydrochloric  acid.  The  product  is  heated 
in  vacuum  as  long  as  free  phenol  is  present,  then 
sulphonated  at  100°  C  with  1  gram  molecule  of 
concentrated  sulphuric  acid  upon  1  gram  mole- 
cule of  phenol,  and  subsequently  completely  neu- 
tralized with  sodium  hydroxide. 

CARL  RIEHS. 
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This  invention  relates  to  a  device  for  support- 
ing cycle  saddles,  which  allows  of  small  displace- 
ments of  the  saddle  in  a  substantially  horizontal 
plane,  so  that  the  saddle  may  follow  and  suit  the 
movements  performed  by  the  cyclist  in  riding. 

According  to  this  invention,  the  angular  dis- 
placements of  the  saddle  take  place  against  the 
action  of  resilient  means  which  act  at  the  same 
time  as  shock  absorbers  and  tend  to  return  the 
saddle  to  its  normal  position  in  alignment  with 
the  frame,  suitable  means  being  provided  for  lim- 
iting the  width  of  the  angular  displacement  of 
the  saddle. 

According  to  a  preferred  embodiment  of  this 
invention,  the  saddle  pillar,  which  is  fittted  into 
the  saddle  socket,  encloses  a  rod  carrying  on  top 
the  saddle  that  can  oscillate  about  its  axis  with 
respect  to  the  saddle  pillar  through  the  angular 
width  required  for  the  abovementioned  purpose. 

The  accompanying  drawing  shows  by  way  of 
example  a  construction  of  the  object  of  this  in- 
vention. 

Figure  1  is  an  elevation  of  the  saddle  support. 

Figure  2  is  a  longitudinal  section  and 

Figure  3  shows  a  modification. 

I  denotes  the  saddle  pillar  closed  at  its  ends 
by  the  top  and  bottom  discs  2  and  3,  respec- 
tively, which  in  the  construction  shown  form  at 
the  same  time  the  inner  race  of  a  thrust  and 
radial  ball  bearing,  the  outer  race  of  which  is 
denoted  by  numerals  2'  and  3',  respectively.  4 
denotes  a  head  carrying  the  saddle  fixed  there- 
to, which  extends  into  a  rod  5  of  smaller  diameter 
reaching  within  the  pillar  I  and  having  a  screw- 


threaded  end  for  receiving  the  nut  6  by  means 
of  which  the  head  4  and  rod  5  are  fixed  to  the 
pillar  I,  with  respect  to  which  the  rod  5  and 
tube  4  may  therefore  freely  rotate  on  balls. 

In  the  construction  shown,  the  resilient  means 
is  constituted  by  a  rubber  cylinder  7  forced  on 
the  rod  5,  of  which  the  ends  are  clamped  between 
the  disc  8,  that  cannot  slide  along  the  rod  5  by 
effect  of  the  splint  pin  9,  and  the  disc  3.  By  tight- 
ening the  nut  6,  the  rubber  cylinder  7  is  com- 
pressed in  an  axial  direction,  whereby  the  rubber 
cylinder  expands  and  its  peripheral  cylindrical  sur- 
face is  compressed  against  the  inner  walls  of  the 
pillar  I.  The  small  angular  displacements  per- 
formed by  the  rod  5  with  respect  to  the  pillar  I 
produce  a  resilient  deformation  of  the  rubber 
cylinder  7,  on  an  angular  displacement  of  the 
rod  in  either  direction,  and  the  cylinder  resil- 
iently  reacts  against  said  displacement  and  damps 
vibrations.  As  mentioned  above,  resilient  means 
of  any  kind  may  be  used  other  than  the  rubber 
cylinder  7,  such  as  volute  or  helical  springs  or 
the  like. 

In  the  modification  shown  in  Figure  3,  the  de- 
vice permitting  small  angular  resilient  displace- 
ments of  the  saddle,  consists  of  a  silentblock  10 
applied  to  the  armature  1 1  of  the  saddle  and 
fittted  on  the  saddle  pillar  of  normal  construc- 
tion. In  order  to  lock  the  saddle  on  the  pillar, 
the  inner  sleeve  13  of  the  silentblock  is  expan- 
sible and  the  outer  sieve  14  is  cut  and  provided 
with  lugs  15  for  clamping  the  silentblock  on  the 
pillar  12. 

MICHELE  GRIVETTO. 
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The  idea  has  already  been  had  of  manufactur- 
ing mastics  and  cements  called  "antiacid,"  by 
using  as  an  agglomerating  agent  sodium  silicate 
in  the  presence  of  a  catalyser  causing  the  setting 
of  the  latter,  such  as,  for  instance,  sodium  fluo- 
silicate,  and  a  wetting  agent.  The  sodium  fluo- 
silicate  causes,  as  is  well  known,  the  decomposi- 
tion of  the  sodium  silicate  with  the  formation  of 
nascent  silica  and  it  is  the  latter  which,  once 
freed,  combines  with  the  silicious  substances  con- 
tained in  the  inactive  powders  utilized  in  the 
manufacture  of  these  cements  and  mastics  and 
ensures  the  agglomerating  one  to  another  of  the 
various  particles  of  matter.  The  wetting  agent 
facilitates  the  preparation  of  the  pastes,  increases 
their  fluidity  and  improves  the  adherence  of  fin- 
ished cements  and  mastics. 

These  cements  and  mastics,  which  comprise, 
in  practice,  a  high  proportion  of  sodium  silicate, 
are  applied  by  means  of  a  spatula  or  a  trowel. 

Now,  it  has  been  found,  according  to  the  pres- 
ent invention,  that  mixtures  of  this  nature  could 
be  applied  to  the  manufacture  of  molded  products 
of  high  quality  starting  from  pulverulent  sub- 
stances of  diverse  natures,  by  using  particularly 
small  proportions  of  sodium  silicate.  The  inven- 
tion ensures,  notably,  the  obtention  of  molded 
products  which  have  a  high  percentage  of  useful 
agglomerated  substances  and  at  the  same  time 
a  strong  reciprocal  binding  of  their  constituent 
particles.  It  allows,  moreover,  for  the  same 
molding  pressure,  the  obtention  of  molded  prod- 
ucts presenting  a  compactness  and  consequently 
an  apparent  density  which  are  higher  than  that 
of  agglomerated  bodies  manufactured  by  most 
well  known  processes.  Inversely,  for  the  obten- 
tion for  molded  products  of  a  given  density,  it 
offers  the  possibility  of  using  a  molding  pressure 
substantially  lower  than  pressures  generally  used 
in  the  agglomerating  processes  known  up  to  now. 

The  process  according  to  the  invention  is  essen- 
tially characterized  by  the  fact  that  the  pulveru- 
lent mass  to  be  agglomerated  and  molded  is  mixed 
with  a  solution  of  sodium  silicate  and  with  a  sub- 
stance capable  of  decomposing  the  latter  thereby 
giving  rise  to  the  formation  of  nascent  silica 
having  the  power  to  ensure  the  setting  of  the 
mixture,  in  the  presence  of  a  dispersing-wetting 
agent,  and  in  that  the  mixture  thus  obtained  is 
then  molded. 

The  dispersing-wetting  agent  utilized  in  ac- 
cordance with  the  invention  diminishes  the  sur- 
face tension  of  the  liquid  and  allows  the  uniform 
distribution,  in  an  extremely  thin  layer,  of  the 
sodium  silicate  around  all  the  particles  of  the 
substance  to  be  agglomerated.   Accordingly,  by 


operating  in  the  presence  of  a  dispersing-wetting 
agent,  the  proportion  of  sodium  silicate  to  be 
used  in  order  to  obtain  a  good  agglomeration  may 
be  considerably  reduced  with  respect  to  that 
which  would  be  necessary  were  the  mixture  ef- 
fected without  the  presence  of  such  a  dispersing- 
wetting  agent.  In  general  when  using  a  sodium 
silicate  solution  at  36°  Be.,  this  proportion  may 
vary  from  2  to  8%  by  weight  with  respect  to  the 
pulverulent  mass  to  be  agglomerated. 

The  reaction  of  decomposition  of  the  sodium 
silicate  may  be,  notably,  as  it  is  known  "per  se," 
a  catalytic  reaction,  in  which  case  the  substance 
which  is  added  to  the  pulverulent  mass  to  obtain 
this  decomposition  plays  the  unique  or  principal 
part  of  a  catalyser.  To  that  purpose,  it  is  pos- 
sible to  use  such  substances  as,  for  instance, 
fluosilicates,  fluotitanates,  fluotungstates,  fluo- 
zirconates  of  sodium  or  of  potassium.  In  certain 
cases,  which  will  be  specified  hereafter,  it  is  also 
possible,  to  attain  the  same  object  to  use  impal- 
pable silica  freshly  ground.  To  allow  the  use  of 
the  smallest  possible  quantity  of  catalyser,  it 
seems  desirable  that  the  ratio 
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of  the  sodium  silicate  be  at  least  equal  to  3,2. 
However,  it  is  preferable  that  this  ratio  do  not 
exceed  the  value  of  3,35  so  as  not  to  hinder  the 
reaction  giving  rise  to  the  formation  of  nascent 
silica. 

A  real  stoicheiometric  reaction  may  also  be 
used  by  causing  the  flocculation  of  nascent  silica 
by  any  reacting  agent  having  a  pH  lower  than 
that  of  the  sodium  silicate  solution  or  containing 
or  capable  of  liberating  a  molecule  of  free  acid 
the  acidity  of  which  is  at  least  equal  to  that  of 
the  silica.  Along  the  same  line  of  thought,  it  is 
possible  to  use,  in  order  to  obtain  this  reaction, 
bicarbonates  or  tricarbonates  which,  in  the  pres- 
ence of  watsr,  give  rise  to  free  carbonic  acid,  or 
again,  a  sulphate,  such  as,  for  instance,  alumin- 
ium sulphate  which,  in  hydrolysing,  produces 
sulphuric  acid.  It  is  also  possible  to  use  a  sul- 
phide capable  of  liberating,  by  hydrolysis,  hydro- 
gen sulphide  which  then  acts  as  a  weak  acid,  or 
an  organic  compound  such  as  ortho  or  para- 
toluene  sulphochloride  which  produces,  by  hy- 
drolysis, one  of  several  acids.  Tests  effected  to 
this  day  seem  to  have  revealed  that,  in  the  case 
of  a  reaction  of  stoicheiometric  decomposition, 
the  ratio 

SiOa 
Na20 

of  the  sodium  silicate  may  be  lowered  to  about  2,5. 
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Depending  upon  the  case,  the  reaction  of  de- 
composition of  the  sodium  silicate  may  be  more 
or  less  rapid.  It  is  advisable  that  it  be  sufficiently 
slow  to  allow  the  operator  to  effect  the  necessary 
handlings  before  the  setting  be  complete,  but 
sufficiently  rapid  that  the  agglomerating  time  is 
reduced  to  a  duration  that  corresponds  to  indus- 
trial needs.  According  to  necessities,  a  catalyser 
acting  more  or  less  rapidly  will  be  chosen. 

The  binding,  one  to  another,  of  the  particles 
cf  the  pulverulent  substance  to  be  agglomerated 
may,  depending  upon  the  case,  result  from  the 
fixation  of  the  nascent  silica — formed  by  the  de- 
composition of  the  sodium  silicate — on  to  con- 
stituents elements  of  the  substance  to  be  ag- 
glomerated or  contained  in  the  latter  or  on  to 
bodies  introduced  for  this  purpose  into  the  sub- 
stance to  be  agglomerated.  Thus,  for  example, 
when  the  pulverulent  substance  to  be  agglomer- 
ated contains  silicious  bodies  (free  silica  or  sili- 
cate) ,  it  is  probable  that  the  freed  nascent  silica 
will  combine  superficially  with  these  ingredients 
to  form  complex  silicates  which  will  ensure  the 
desired  agglomeration.  If  it  is  desired  to  ag- 
glomerate a  metal  in  powder  form  or  in  the  form 
of  filings,  it  appears  that  the  nascent  silica  re- 
sulting from  the  decomposition  of  the  soda  sili- 
cate forms  with  the  metal  or  with  the  oxide  of 
the  surface  layer  a  small  quantity  of  silicate  but 
sufficiently  large  to  bind  together  the  metallic 
particles. 

If,  on  the  contrary,  the  substance  to  be  ag- 
glomerated does  not  contain  bodies  capable  of 
constituting  combination  points  for  the  freed 
nascent  silica,  it  is  possible  to  add  to  this  sub- 
stance bodies  adapted  to  perform  this  function, 
for  example,  fine  impalpable,  freshly  ground 
silica.  In  this  case,  the  silica  introduced  in  this 
state  into  the  substance  to  be  agglomerated  ap- 
pears to  act  the  part,  not  only  of  combination 
points  for  the  nascent  silica,  but  also  that  of  a 
decomposing  catalyser  for  the  sodium  silicate. 
It  is  also  possible — if  it  is  desired  to  agglomerate 
a  pulverulent  fuel,  for  example,  and  although 
this  measure  may  appear  at  first  sight  to  be  for- 
mally counter-indicated — to  add  to  the  latter  a 
small  quantity  of  cinders  in  order  to  cause  the 
formation  of  combination  points  for  the  freed 
nascent  silica. 

By  the  process  according  to  the  invention,  it  is 
possible  to  agglomerate,  generally  speaking,  sub- 
stances not  having  a  tendency  to  swell  up,  and 
particularly:  ferrous  metal  filings  (cast  iron, 
steel,  etc.)  as  well  as  non-ferrous  ones  (copper, 
bronze,  zinc,  aluminium,  magnesium,  etc.) ;  inac- 
tive substances  containing  or  mixed  with  free 
silica  or  a  silicate;  pulverulent  ores  or  ores  in  the 
state  of  flottation  powders  or  the  like,  with  or 
without  the  additions  necessary  for  their  use  in 
metallurgy,  such  as  coal  or  reducing  coke,  sub- 
stances for  correcting  slags  in  view  of  the  elim- 
ination of  impurities  out  of  the  finished  metal, 
etc.;  the  dusts  of  blast  furnaces  or  of  furnaces 
for  white  metal,  containing  or  not-containing 
coke  dusts  or  other  dusts;  materials  and  products 
for  refraction  linings  such  as  silica,  silico-alu- 
minous  materials,  zircon  (zirconium  silicate)  etc.; 
graphite,  treated  or  not,  with  or  without  the 
addition  of  other  substances;  mica  in  small  pieces 
or  in  powder  form;  cold  setting  cements;  fuels 
not  having  a  tendency  to  swell,  such  as  charcoal, 
certain  coals  and  in  general  all  carbonaceous  ma- 
terials distillated  at  a  high  or  low  temperature. 

As  wetting  and  dispersing  agents  for  carrying 
out  the  invention,  it  is  possible  to  use,  for  ex- 


ample, condensation  and  sulfcnation  products  of 
aromatic  hydrocarbons  and  of  their  derivatives 
with  aldehydes,  alcoyl — and  aralcoyl — naphtha- 
lene sulphonates,  sulphonated  derivatives  of  fatty 
I  bodies,  fatty  alcohols,  fatty  acids,  amides  of  fatty 
acids,  amines  derived  from  fatty  acids,  esters  ol 
fatty  acids,  sulphonation  products  of  the  residues 
resulting  from  the  distillation  of  benzoic  alde- 
hyde, products  soluble  in  water  resulting  from 

10  the  action  of  ethylene  oxide  on  substances  in- 
soluble in  water  and  containing  a  reactive  hy- 
drogen, and  other  analogous  products;  substances 
of  vegetal  origin  possessing  dispersing  and  emul- 
sioning  properties  such  as  licorice,  saponin,  prod- 

15  ucts  resulting  from  the  hydrolysis  of  albuminoid 
substances,  residual  lyes  resulting  from  the  treat- 
ment of  ligneous  substances  by  means  of  sulfites. 

The  weight  of  the  catalyser,  if  recourse  be  had 
to  a  catalytic  reaction,  and  the  weight  of  the 

20  wetting  agent  are  (within  certain  limits)  practi- 
cally independent  of  the  weight  of  sodium  silicate 
employed.  The  more  wetting  agent  and  the  more 
catalyser  there  are,  within  limits  which  are  not 
excessive,  the  greater  will  be  the  density  of  the 

25  compressed  substance  obtained  and  the  quicker 
will  the  setting  take  place.  In  general,  a  good  ag- 
glomeration is  obtained — in  a  period  of  time  al- 
lowing manipulations,  without  having  to  hasten 
excessively — with  6%  of  catalyser  and  27e  of  wet- 

30  ting  agent  calculated  with  respect  to  the  weight 
of  the  sodium  silicate  at  36  Be. 

For  carrying  the  invention  into  practice  it  is 
possible  to  mix  the  pulverulent  substance  to  be 
agglomerated  with  the  catalyser  for  setting,  with 

33  the  dispersing-wetting  agent,  and  eventually  with 
the  substance  destined  to  form  the  combination 
points  for  the  nascent  silica  (if  the  substance  to 
be  agglomerated  does  not  contain  any  by  itself) 
and  then  add  the  sodium  Gilicate. 

40  By  a  molding  or  slubbing  operation,  or  by 
other  similar  methods,  the  mixture  thus  ob- 
tained is  shaped  into  molded  objects  according 
to  the  invention. 

It  will  be  advantageous  to  vibrate  or  pervi- 

4.-,  brate  (slightly  or  much)  the  mixture  before  sub- 
jecting it  to  compression.  Preferably  vibrating 
machines  having  a  vertical  reaction  will  be  used 
for  this  purpose. 

If  it  is  desired  to  obtain  agglomerated  bodies 

.-.it  having  a  high  density,  it  is  advisable  to  so  choose 
the  granulometry  of  the  pulverulent  substances 
entering  into  the  composition  of  the  mixture  to  be 
agglomerated  that  the  smallest  particles  be  capa- 
ble of  filling  to  the  greatest  extent  possible  the 

55  empty  spaces  existing  between  the  largest  par- 
ticles. It  is  to  be  noted  that,  thanks  to  the  in- 
vention, the  pressure  necessary  to  the  obtention 
of  agglomerated  bodies  of  high  density  is  sub- 
stantially reduced  in  comparison  to  that  of  here- 
to tofore  known  agglomerating  processes.  Thus  it 
is  that  in  many  cases  an  ordinary  hand-press, 
such  as  the  one  used  for  making  brickets  of  slag 
mixed  with  a  hydraulic  binder,  is  sufficient. 
Certain  examples  of  carrying  out  the  invention 

65  will  now  be  given  by  way  of  Indication. 

Example  1 

To  obtain  brickets  of  coke  dust,  a  coke  dust 
is  taken  the  granulometry  of  which  lies  between 

70  extra  fine  and  2  m/m  particles,  and  a  weight  of 
sodium  silicate  at  36'  Be  equal  to  about  4  or  57- 
of  the  weight  of  the  mass  of  coke  dust  is  then 
added  under  the  conditions  predescribed  as  well 
as  67c  of  sodium  fluosilicate  and  27-  of  the  dis- 

75  persing  wetting  agent  commercially  known  under 
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the  name  of  "Diastersol  NDS",  with  respect  to  the 
weight  of  the  silicate.  The  mixture  is  then  com- 
pressed into  pellets  by  a  pressure  of  200  kgs/cm2. 

If  the  coke  dust  is  wet,  solid  sodium  silicate  is 
used  instead  of  a  solution  of  this  silicate  for 
the  water  of  the  coke  acts,  in  this  case,  as  a  dis- 
solving agent.  The  silicate  being  little  soluble 
in  cold  water,  the  difficulty  is  avoided  by  using  a 
silicate  which  is  richer  in  soda,  but  in  this  case, 
more  catalyser  is  added,  thus  neutralyzing  the 
excess  soda  which  has  facilitated  the  dissolving 
of  the  silicate. 

Eaxmple  2 

To  agglomerate  pig  iron  filings,  these  filings 
were  mixed  with  6%  of  sodium  fluosilicate  and 
2%  of  sulphonated  lauric  alcohol,  with  respect  to 
a  weight  of  sodium  silicate  equal  to  3%  of  the 
weight  of  the  filings.  Once  a  thorough  mixture 
was  effected,  this  mixture  was  stirred  with  the 
3%  of  sodium  silicate  at  36°  Be,  until  a  thorough 
mixture  was  obtained. 

These  filings  were  then  compressed  into  small 
brickets  by  exerting  a  pressure  of  500  kilos  per 
square  cm. 

Example  3 

Pulverized  coal  was  agglomerated  by  mixing 
the  coal  dust  with  8%  of  sodium  silicate  at  36 ? 
Be  with  a  quantity  of  sodium  fluosilicate  and  of 
butyl-naphthalene  sulphonate  of  sodium  the  total 
of  which  was  equal  to  6%  of  the  weight  of  the 
sodium  silicate. 

The  agglomerating  pressure  was  300  kgs/cm2. 

Example  4 

Pulverulent  anthracite  was  also  agglomerated 
by  using  from  7  to  8%  of  sodium  silicate  at  36° 
Be  with  respect  to  the  weight  of  the  anthracite 
and,  in  addition,  6%  of  calcium  sulphide  and  2% 
of  the  wetting  agent  commercially  known  as 
"Tibalene  NAM"  with  respect  to  the  weight  of 
sodium  silicate  used.  The  same  pressure  as  in 
the  preceding  example  was  Used. 

Example  5 

The  agglomerating  of  pulverulent  flottation 
ores  (of  lead,  zinc,  iron  and  of  other  flottation 
ores)  has  been  obtained  with  quantities  of  sodium 
silicate  at  36°  Be  varying  from  3  to  8%  with  re- 
spect to  the  weight  of  the  ore,  the  proportions  of 
catalyser  and  wetting  agent  employed  being  re- 
spectively 6%  and  2%  with  respect  to  the  weight 
of  the  sodium  silicate.  The  compression  pres- 
sures were  of  the  same  value  as  those  of  the  pre- 
ceding example. 

In  the  case  where  the  ore  was  very  wet  it  was 
possible  to  effect  the  agglomerating  with  solid 
sodium  silicate  under  the  same  conditions  as 
those  in  example  1)  above  concerning  the  ag- 
glomerating of  coke  dust. 

Example  6 

For  agglomerating  graphite,  it  has  been  pro- 
ceeded, generally  speaking,  in  the  same  manner, 
but  by  providing  a  preliminary  preparation  of  the 
graphite.  By  means  of  any  one  of  the  well 
known  processes,  the  graphite  was  transformed 
into  graphitic  acid  which  was  washed  and  dried, 
then  heated  to  red  hot  (about  1000°  C)  while  be- 
ing sheltered  from  air.  The  graphite  swelled  and 
assumed  a  volume  about  twenty-six  times  greater 
than  before  heating. 

Once  the  swelling  up  was  effected,  the  graphite 
was  compressed  into  lozenges  under  a  pressure 
of  50  to  100  kgs/cm2  and  the  said  lozenges  were 
heated  to  about  500°  C,  which  operation  gave 


rise  to  a  much  less  intensive  swelling.  The 
lozenges  increased  from  one  to  three  timos  in 
volume  and  were  disintegrated  to  some  ex  cent  but 
remained  agglomerated  nevertheless  with  a  tend- 

5  ency  to  recover  the  foliated  structure.  Finally, 
by  means  of  an  easy  crushing  effect,  the  lozenges 
thus  treated  were  ground  and  the  powdered 
graphite  thus  obtained  was  mixed  with  2  to  4% 
of  sodium  silicate  at  36°  B6  after  having  also  been 

10  thoroughly  mixed  with  6%  of  sodium  fluosihcate 
and  2%  of  the  product  sold  under  the  commercial 
name  of  "quicktan",  with  respect  to  the  weight 
of  the  sodium  silicate. 
Agglomerated  bodies  were  then  obtained  by 

15  pressures  which  have  varied  between  25  and  1000 
kgs  per  cm2,  these  agglomerated  bodies  already 
having  a  very  satisfactory  hardness  for  a  corre- 
sponding pressure  of  25  kgs.  The  hardness  in- 
creased as  the  pressure  became  higher. 

2(J  Agglomerated  bodies  of  graphite  of  this  kind 
heated  to  1000°  to  1200°  C  have  remained  un- 
changed and  appear  to  be  appropriate  for  the 
fabrication  of  electrodes,  retorts,  muffles,  crucibles 
and  other  objects  of  which  graphite  forms  a  part. 
In  all  the  cases  where  the  catalyser  utilized 

-->  has  been  sodium  fluosilicate,  the  setting  was  com- 
plete at  a  temperature  of  15  to  20°  C.  after  about 
six  hours.  In  the  case  where  the  ambient  tem- 
perature falls  below  15°  C  the  setting  may  be 

„_  hastened  by  bringing  the  molded  products  in  a 
stove  to  a  temperature  under  60°  C  until  the  inner 
temperature  of  the  products  attains  about  40°  C. 
Preliminary  tests  have  permitted  to  determine 
the  stoving  time  necessary  in  each  particular 

„  -  case. 

Example  7 

The  agglomerating  of  refractory  substances  has 
also  been  obtained  in  order  to  allow  the  substitu- 
tion to  dinas  bricks  (which  contain  a  very  high 

40  proportion  of  silica  and  a  few  percent  of  lime) 
of  bricks  containing  practically  only  silica. 

Quartz  was  taken  and  ground  at  the  granul- 
ometry  usually  adopted  for  the  fabrication  of 
dinas  bricks  and  was  then  agglomerated  by  means 

45  of  sodium  silicate,  a  catalyser  and  a  wetting  agent 
by  using  from  5  to  6%  of  sodium  silicate  at  36° 
Be  with  respect  to  the  weight  of  the  silica,  and 
on  the  other  hand,  6%  of  catalyser  and  2%  of  a 
wetting  agent  with  respect  to  the  weight  of  the 

50  sodium  silicate.  The  mixing  of  these  ingredients 
was  effected  along  the  general  lines  specified 
hereabove. 

The  mixture  obtained  was  molded  into  brick 
shapes  under  a  pressure  of  500  to  2000  kgs/cm2 

■").">  and  said  bricks  were  subjected  to  a  slow  baking 
at  a  temperature  gradually  increased  to  1500°  C. 
The  reaction  which  occurred  in  the  course  of  the 
operation  gave  rise  to  the  formation  of  nascent 
silica  which  united  the  quartz  grains  one  to  an- 

00  other  whereas  the  volatile  products  of  the  cata- 
lyser progressively  distilled  due  to  the  high  tem- 
perature and  escaped.  As  a  result,  the  bricks 
obtained  contained  only  silica  grains,  in  the  form 
of  tridymite  or  criptobalite,  soldered  one  to  an- 

05  other,  so  to  speak. 

Example  8 

Instead  of  using  a  fluosilicate  as  catalyser,  it 
is  also  possible,  as  has  been  specified  hereabove, 
70  to  use  freshly  ground  fine  silica  which  also  plays 
the  part  of  an  element  permitting  the  combina- 
tion of  the  nascent  silica  produced  by  the  decom- 
position of  the  sodium  silicate. 
In  this  line  of  facts  agglomerated  bodies  of 
75  zircona  have  been  produced  by  thoroughly  mix- 
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ing  100  parts  by  weight  of  chamot  of  zircona  with 
2.5  parts  by  weight  of  freshly  ground  silica  passed 
through  a  sieve  of  300  meshes  and  0.1  part  of 
Diastersol  NDS;  then  by  adding  to  this  mixture  5 
parts  by  weight  of  sodium  silicate  at  36'  Be. 
The  mixture  thus  obtained  was  molded  into 
bricks  under  a  pressure  of  about  500  kgs  per  cm2 


and,  in  this  case,  the  products  were  dried  in  free 
air  for  several  days.  Then  the  products  were 
baked  under  the  conditions  usually  adopted  for 
the  manufacture  of  refractory  materials  of  this 
r>  kind. 
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The  present  invention  relates  to  piston  and 
cylinder  systems  of  the  kind  in  which  the  dis- 
tributing means  are  provided  in  the  form  of  edges 
and  orifices  carried  in  a  suitable  manner  by  the 
active  surfaces  of  the  piston  and  the  cylinder. 
The  invention  is  more  especially,  although  not 
exclusively,  concerned,  among  these  systems,  with 
pumps,  and,  in  particular,  fuel  injection  pumps 
and  the  like. 

The  object  of  the  present  invention  is  to  pro- 
vide a  system  of  the  type  above  mentioned  which 
is  better  adapted  to  meet  the  requirements  of 
practice  than  those  used  for  the  same  purpose  up 
to  the  present  time. 

According  to  a  feature  of  the  present  inven- 
tion, in  a  system  of  the  kind  above  referred  to, 
the  distributing  means  are  divided  into  at  least 
two  sets  capable  each  of  separately  ensuring  the 
working  of  the  system,  under  similar  or  different 
conditions,  the  shifting  from  one  to  the  other 
being  obtained  by  a  relative  displacement,  for 
instance  a  rotation  of  180°  about  their  common 
axis,  of  the  piston  and  cylinder  with  respect  to 
each  other. 

Other  features  of  the  present  invention  will  re- 
sult from  the  following  detailed  description  of 
some  specific  embodiments  thereof. 

Preferred  embodiments  of  the  present  inven- 
tion will  be  hereinafter  described,  with  reference 
to  the  accompanying  drawings,  given  merely  by 
way  of  example,  and  in  which: 

Fig.  1  is  a  diagrammatic  axial  sectional  view  of 
a  piston  and  cylinder  system  for  a  pump,  made 
according  to  a  first  embodiment  of  the  present 
invention ; 

Fig.  2  is  a  diagrammatic  transverse  section 
corresponding  to  Fig.  1; 

Fig.  3  is  a  view,  similar  to  Fig.  1,  showing  this 
system  in  a  different  relative  position  of  the  ele- 
ments thereof; 

Fig.  4  is  an  axial  sectional  view  of  a  system  of 
the  same  kind  made  according  to  another  em- 
bodiment of  the  invention; 

Fig.  5  is  a  transverse  sectional  view  correspond- 
ing to  Fig.  4; 

Fig.  6  shows  the  developement  of  the  edges  of 
the  active  surfaces  of  the  piston  of  Figs.  4  and  5. 

In  the  following  detailed  description,  it  will  be 
supposed  that  the  invention  is  applied  to  the 
construction  of  an  injection  pump,  of  the  mono- 
cylindric  or  poly-cylindric  type,  to  be  used  for 
the  feed  of  an  internal  combustion  engine.  This 
pump  will  further  be  supposed  to  be  of  the  kind 
in  which  the  distributing  means  include  edges  or 
inclined  surfaces,  especially  on  the  piston,  vari- 
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ation  of  the  pump  output  being  obtained  by  a 
relative  rotation  of  the  piston  and  cylinder  with 
respect  to  each  other  so  as  to  modify  the  time  at 
which  the  orifice  or  orifices  coacting  with  these 
edges  or  inclined  surfaces  are  opened  and  closed. 

In  particular,  it  should  be  reminded  that,  in 
existing  pumps  of  this  kind,  the  variation  of  the 
output  of  the  pump  can  be  obtained  in  three  dif- 
ferent ways,  to  wit:  by  advancing  the  beginning 
of  the  injection,  or  on  the  contrary  by  postpon- 
ing the  end  thereof,  or  again  by  simultaneously 
varying  the  beginning  and  the  end. 

Now,  it  is  known  that  some  motors  are  prefer- 
ably controlled  by  variations  of  the  first  kind, 
others  by  variations  of  the  second  kind,  and 
others  by  variations  of  the  third  kind.  It  is 
therefore  necessary  to  provide  different  inter- 
changeable pistons  corresponding  respectively  to 
these  solutions. 

An  important  object  of  the  present  invention 
is  to  obviate  this  drawback,  and  to  this  effect,  ac- 
cording to  a  feature  of  the  invention,  the  distri- 
buting means  of  the  pump  are  divided  into  two 
or  more  distinct  sets  capable  each  of  separately 
ensuring  the  distribution  according  to  the  re- 
spective types  of  variation  of  the  output  above 
mentioned.  Shifting  from  one  operation  to  the 
other  is  obtained  by  a  relative  displacement,  for 
instance  a  rotation  of  given  amplitude  about  their 
common  axis,  of  the  cylinder  and  piston. 

In  order  to  carry  out  this  method  of  working, 
many  specific  embodiments  may  be  provided  by 
persons  skilled  in  the  art,  especially  according 
as  one  or  several  orifices  are  used,  according  to 
the  particularly  arrangement  that  is  chosen  for 
the  distributing  edges  or  inclined  surfaces,  and 
according  to  the  value  of  the  amplitude  of  ro- 
tation of  the  piston  and  cylinder  with  respect  to 
each  other,  this  amplitude  being  preferably 
chosen  equal  to  180°  when  two  different  condi- 
tions of  operation  are  to  be  obtained,  as  it  will  be 
hereinafter  supposed. 

According  to  the  embodiment  of  Figs.  1  to  3,  I 
make  use  of  two  sets  of  distribution  edges,  super- 
posed along  the  same  generatrix  of  the  piston, 
to  wit: 

a.  a  first  set  constituted,  on  the  one  hand  by 
the  edge  2  of  the  piston  end  face  which,  in  this 
example,  it  at  right  angles  to  the  piston  axis,  and, 
on  the  other  hand  by  an  oblique  edge  3  of  a  notch 
4  provided  laterally  in  the  periphery  of  the  pis- 
ton; 

o.  a  second  set  constituted,  on  the  one  hand  by 
an  oblique  edge  5,  which  in  this  case  is  parallel 
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to  edge  3  and  corresponds  to  the  same  notch,  and, 
on  the  other  hand,  by  an  edge  6  at  right  angles 
to  the  piston  axis  and  corresponding  to  a  second 
notch  7,  itself  perpendicular  to  the  piston  axis. 

Pistons  4  and  7  are,  in  the  known  manner  con- 
nected with  the  piston  end  corresponding  to  the 
face  of  the  piston  which  compresses  the  fluid, 
the  connecting  passage  being  formed  either  in 
the  lateral  wall  of  the  piston  or  on  the  inside 
thereof,  as  shown  by  the  drawing  (Pigs.  1  and  3, 
conduits  16,  I61,  I62), 

In  cooperation  with  such  a  piston,  I  make  use 
of  a  cylinder  8  provided  with  two  orifices  9  and  1 0 
located  on  diametrally  opposed  generatrices,  these 
orifices  being  spaced  apart  in  the  axial  direction 
of  the  piston  and  cylinder,  in  such  manner  that 
it  is  possible  to  bring  either  one  of  them  (9,  lo- 
cated at  the  upper  part  of  the  cylinder)  into  co- 
action  with  the  first  set  of  edges  2  and  3,  or  the 
other  (10,  located  at  the  lower  part  of  the  cylin- 
der) with  the  second  set  of  edges  5  and  6. 

The  pump  further  includes: 

On  the  one  hand  a  control  device,  for  instance 
of  the  cam  type,  for  imparting  rectilinear  recip- 
rocating displacements  to  the  piston,  and 

On  the  other  hand,  means  for  producing  rela- 
tive rotations  of  the  cylinder  and  piston  with  re- 
spect to  each  other  about  their  common  axis,  so 
as  to  permit  of  varying  the  output  of  the  pump 
by  modification  of  the  relative  positions  of  the 
inclined  edges  with  respect  to  orifices  9  and  10. 

Such  a  system  can  operate  in  two  different 
ways,  respectively  illustrated  by  Figs.  1  and  3. 

It  will  be  seen  that,  in  one  of  these  ways  of 
working,  corresponding  to  Fig.  I,  the  beginning  of 
the  injection  remains  invariable  since  it  takes 
place  when  edge  2  comes  to  close  orifice  9,  that 
is  to  say  always  at  the  same  time  whatever  be 
the  angular  position  of  the  piston  with  respect  to 
the  cylinder.  As  the  end  of  the  injection  takes 
place  when  oblique  edge  3  uncovers  said  orifice, 
that  is  to  say  at  a  time  variable  in  accordance 
with  said  angular  position,  the  variation  of  out- 
put of  the  pump  is  obtained  by  varying  the  time 
at  which  the  end  of  the  injection  takes  place. 

On  the  contrary,  with  the  other  way  of  work- 
ing the  pump,  the  beginning  of  the  injection  is 
variable,  while  the  end  is  fixed. 

In  order  to  ensure  the  relative  rotation  of  180° 
which  permits  of  passing  from  one  working  posi- 
tion to  the  other,  I  act  either  on  the  piston  or  on 
the  cylinder. 

For  this  purpose,  I  will  merely,  in  some  cases, 
act  directly  and  manually  upon  the  parts  in 
question.  For  instance  if  it  is  desired  to  modify 
the  working  position  of  the  cylinder,  I  remove 
said  cylinder  as  it  is  customary  to  do  when  a  part 
of  the  pump  is  to  be  examined  or  changed,  after 
which  said  cylinder  is  refitted  in  an  angular  posi- 
tion at  180°  from  the  preceding  angular  position. 

But  it  may  be  advantageous,  in  some  cases,  to 
provide  means  for  controlling  from  a  distance  the 
working  position  of  the  parts  in  question,  which 
permits,  in  particular,  simultaneously  to  act  on 
the  pistons  or  cylinders  of  several  pump  units. 

These  means  may  have  their  elements  at  least 
partly  in  common  with  elements  of  the  means  for 
varying  the  output  of  the  pump. 

They  might  further  be  used  for  adjusting  the 
injection  timing.  Supposing  for  instance  that 
said  means  act  on  the  cylinder,  by  turning  the 
latter  through  an  angle  of  180°,  they  might  be 
made  in  such  manner  as  to  permit  of  effecting  an 
initial  adjustment  of  each  of  the  two  working 


positions,  this  adjustment  producing  a  modifica- 
tion of  the  injection  timing. 

Finally,  it  goes  without  saying  that  suitable  feed 
conduits  are  provided  for  supplying  fuel  to  that 
3  of  orifices  9  and  1 0  which  is  chosen. 

In  Figs.  1  to  3,  which  correspond  to  an  embodi- 
ment in  which  the  shifting  from  one  of  the  ways 
of  operation  to  the  other  is  obtained  by  a  rota- 
tion of  1800,  of  the  cylinder,  the  feed  is  ensured 
10  through  a  single  conduit  II,  of  suitable  section 
for  enabling  it  to  coact  as  well  with  one  as  with 
the  other  of  said  orifices,  but  separately. 

If  the  shifting  from  one  operation  to  the  other 
is  obtained  by  a  rotation  of  the  piston,  I  may  have 
2j  recourse  to  two  conduits  located  at  the  level  of 
the  two  orifices.  I  might  also,  in  both  cases, 
have  recourse  to  a  conduit  surrounding  the  cyl- 
inder. 

Instead  of  making  use  of  two  orifices  as  shown 

20  by  Figs.  1  to  2, 1  may  provide  a  single  one,  for  in- 
stance by  placing  the  two  sets  of  inclined  edges 
in  suitable  angular  relation  to  each  other,  as 
shown  by  Figs.  4  to  6. 

According  to  this  embodiment,  and  supposing, 

.,-  for  the  sake  of  explanation,  that  the  piston  is 
divided  into  two  portions  by  an  axial  plane,  I 
provide,  on  one  side  of  this  plane,  edges  2  and  3 
analogous  to  those  above  described  with  refer- 
ence to  Figs.  1  to  3,  with  a  notch  4  analogous  to 

30  that  disclosed  by  said  Figs.   On  the  other  side  of 

°  said  axial  plane,  I  provide,  on  the  one  hand,  an 
upper  oblique  edge  5  symmetrical  to  edge  3  with 
reference  to  said  plane,  and  which  may  be  con- 
stituted by  a  bevelled  edge  of  the  piston  end,  and. 

..-  on  the  other  hand,  a  lower  edge  6.  with  a  notch  7, 
said  last  mentioned  edge  and  notch  being  per- 
pendicular to  the  axis  of  the  piston. 

It  will  be  readily  understood  that  these  two  hAb 
of  edges  can  coact,  one  or  the  other,  with  the  same 

40  orifice  9,  thus  producing  two  different  ways  of 
working  as  above  explained. 

The  switching  from  one  to  the  other  can  lake 
place,  in  this  case  also,  either  by  acting  cn  the 
piston  (as  shown  by  the  drawing,  orifice  9  being 

45  in  this  disclosure  fed  through  a  lateral  conduit 
II)  or  by  acting  on  the  cylinder. 

Fig.  6  shows,  for  the  sake  of  clarity,  the  de- 
velopment of  the  distributing  edges.  These  edge.? 
may,  as  in  the  case  of  Figs.  1  to  3.  extend  over 

50  angles  a  of  the  same  order  of  magnitude  as  usually 
employed  (say  130°).  since,  in  each  of  the  two 
working  positions,  there  is  a  marging  of  nearly 
180°  available  for  adjustment. 
Anyway,  whatever  be  the  particular  embodi- 

55  ment  that  is  chosen.  I  obtain  a  system  the  opera- 
tion of  which  results  sufficiently  clearly  from  the 
preceding  description  for  making  it  unnecessary 
to  enter  into  further  explanations.  This  system 
has,   over  similar  systems,  many  advantages. 

60  among  which  the  following  may  be  cited: 

It  permits  of  adapting  the  pumps  to  engines 
of  different  types:  and 

It  necessitates  no  modification  of  existing 
pumps,  with  the  exception  of  the  piston,  which  is 

65  different. 

The  invention  further  permits  of  prolonging 
the  life  of  the  piston.  As  it  is  known,  the  piston 
wears  particularly  on  that  of  its  surfaces  which 
coacts    with    the    corresponding    feed  orifice. 

~0  Therefore,  if  the  wear  becomes  too  great,  it  is 
possible,  by  turning  the  piston  through  an  angle 
of  180°,  to  obtain  its  operation  along  zones  which 
are  not  worn.  Accordingly,  the  present  inven- 
tion applies  to  the  case  in  which  the  piston  is  pro- 

75  vided  with  two  sets  of  distribution  edges  adapted 
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to  coact  separately  either  with  the  same  orifice  or 
with  two  distinct  orifices  so  as  to  produce  two 
ways  of  working,  even  when  these  two  ways  are 
similar  or  even  identical. 

On  the  other  hand,  it  should  be  well  under- 
stood that,  when  it  is  desired  to  obtain,  by  means 
of  at  least  two  different  sets  of  distribution  edges, 
different  ways  of  working,  these  ways  of  working 
may  differentiate  from  each  other,  or  from  one 
another,  in  any  manner  whatever.  In  other 
words,  instead  of  having  two  sets  of  inclined  sur- 
faces or  edges  which  are  inversely  disposed  with 
respect  to  each  other  (an  oblique  edge  in  one  set 
corresponding  to  a  perpendicular  edge  in  the 
other  set),  these  sets  may  be  of  any  shape  and 
disposition  as  necessary.   For  instance,  at  least 


one  of  them  may  have  two  oblique  edges,  either 
of  the  same  inclination  or  of  different  inclina- 
tions and  even  of  opposed  inclinations. 

It  is  thus  possible,  with  a  single  type  of  piston, 
o  to  adapt  a  given  pump  to  two  wholly  different 
applications. 

In  a  general  manner,  while  I  have,  in  the  above 
description,  disclosed  what  I  deem  to  be  practical 
and  efficient  embodiments  of  the  present  inven- 
10  tion,  it  should  be  well  understood  that  I  do  not 
wish  to  be  limited  thereto  as  there  might  be 
changes  made  in  the  arrangement,  disposition 
and  form  of  the  parts  without  departing  from  the 
principle  of  the  present  invention. 
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My  invention  relates  to  apparatus  of  the  kind 
of  the  diving  suit,  generally  comprising  an  air 
and  water-tight  garment  combined  with  an  air- 
tight helmet,  and  it  concerns  more  particularly 
the  apparatus  of  the  kind  above-referred  to 
which  are  intended  for  use  in  an  atmosphere  of 
respiratory  gas  at  a  pressure  different  from  nor- 
mal, such  as  those  for  the  crew  of  aircrafts  for 
high  altitudes  where  the  air  is  highly  rarefied. 

My  invention  has  for  its  object  an  apparauts 
of  the  kind  above-referred  to  which  will  permit 
better  visibility,  more  ease  in  moving  and  in- 
creased safety  in  operation  of  the  parts  ensuring 
proper  respiration  of  the  user. 

A  further  object  of  my  invention  consists  in 
constituting  the  air-tight  garment  in  the  vicinity 
of  at  least  one  of  the  articulations  by  a  flexible 
material  and  by  supporting  said  material  by 
means  so  arranged  that  the  play  of  said  articula- 
tion is  less  affected  by  the  action  of  internal  pres- 
sure than  if  said  means  did  not  exist  and  prefer- 
ably that  said  articulation  remains  substantially 
balanced  irrespective  of  the  decrease  of  external 
pressure. 

Another  object  of  my  invention  is  to  provide 
means  whereby  there  may  be  admitted  into  the 
device  for  ensuring  respiration  of  the  user,  either 
air  from  the  outer  atmosphere,  or  air  from  a 
compressor  or  the  like,  or  a  gas  such  as  oxygen, 
said  means  being  controllable  through  appropri- 
ate devices  preferably  supported  by  the  breast- 
plate of  the  apparatus. 

Still  a  further  object  of  my  invention  is  to  pro- 
vide the  helmet  with  a  number  of  windows  so  dis- 
posed, more  particularly  in  front  of  the  user,  on 
both  sides  and  in  the  upper  part,  as  to  ensure 
the  maximum  visibility  in  all  directions. 

Still  a  further  object  of  my  invention  relates 
to  the  connecting  means  between  the  different 
parts  of  the  apparatus  and  more  particularly  be- 
tween the  helmet  and  the  breast-plate  and  be- 
tween the  breast-plate  and  the  garment;  and  it 
consists  in  providing  said  means  with  quickly  dis- 
mountable  clamping  parts.  Said  means  may  for 
instance  comprise,  in  the  case  of  the  joint  be- 
tween helmet  and  breast-plate,  a  ring  or  collar 
so  arranged  as  to  exert  a  wedging  action  whereby 
the  respective  surfaces  are  pressed  against  each 
other. 

In  the  annexed  drawings : 

.Pig.  1  is  a  side  view  of  an  apparatus  according 
to  my  invention. 
Fig.  2  is  a  front  view  thereof. 
Fig.  3  is  a  plan  view  to  an  enlarged  scale  of  an 


annular  member  attached  to  the  breast-plate  for 
connecting  same  with  the  helmet. 

Fig.  4  shows  the  corresponding  annular  mem- 
ber attached  to  the  helmet. 
.->  Fig.  5  is  an  enlarged  partial  cross-section  show- 
ing the  aforesaid  members  in  contacting  relation 
and  pressed  against  each  other  by  the  clamping 
ring. 

Fig.  6  is  a  partial  plan  view  of  the  clamping 
in  ring. 

Fig.  7  is  the  corresponding  cross-section. 

Fig.  8  is  a  front  view  of  the  air  valve. 

F  g.  9  is  a  cross-section  thereof. 

Fig.  10  is  a  front  view  of  the  three-way  con- 
l  ">  trolling  valve. 

Fig.  11  is  a  cross-section  thereof. 

Fig.  12  is  a  fragmental  front  view  showing  to 
an  enlarged  scale  a  member  for  connection  be- 
tween the  air-tight  garment  and  the  breast-plate. 
■2o      Fig.  13  is  a  cross-section  thereof. 

Fig.  14  is  a  fragmental  plan  view  showing  an 
articulation  member. 

Fig.  15  is  the  corresponding  cross-section. 

Fig.  16  is  a  diagrammatical  axial  section  of  the 
J")  pressure-limiting  valve. 

The  apparatus  illustrated  in  Figs.  1  and  2  is 
intended  for  use  on  aircrafts  flying  at  high  alti- 
tudes. It  comprises  an  airtight  garment  I,  made 
of  rubberized  fabric  or  the  like,  strong  enough 
;!u  to  support  the  difference  between  internal  and 
external  pressure,  and  enclosing  the  user's  body, 
as  in  the  case  of  a  diving  suit.  The  said  garment 
covers  the  legs,  body  and  arms  of  the  user  and 
extends  up  to  the  breast-plate. 
:;,-,  In  order  to  facilitate  the  user's  motions,  the 
said  garment  is  provided  with  approp*iate  articu- 
lations so  arranged  as  to  be  substantially  unaf- 
fected by  (he  difference  between  internal  and  ex- 
ternal pressure.  Each  articulation  preferably 
!o  comprises  two  rigid  annular  members  2  and  3 
•  Figs.  2.  H  and  15)  disposed  each  side  of  the 
geometrical  axis  X — X  of  the  articulation,  the 
labiic  being  fixed  to  said  members  in  any  ap- 
propriate manner,  and  these  two  members  are 
4.>  connected  with  each  other  by  means  nf  two  rigid 
or  non-rig.d  connecring  rods  i  and  5.  made  for 
instance  of  steel  cable,  preferably  braided  with 
strings.  Connecting  rods  *  and  5  are  substantial- 
ly disposed  in  one  and  the  same  plane  ?nd  the 
50  latter  substantially  contains  the  geometrical  axis 
X — X  of  the  articulation,  as  shewn  in  Fig.  2  for 
an  elbow,  such  axis  being  shown  as  parallel  to 
the  plane  of  the  drawing  for  the  sake  of  clear- 
ness. 

55     Connecting  rods  4  and  5  are  pivoted  to  mem- 
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bers  2  and  3  about  axes  6  and  7  substantially  par- 
allel to  the  articulations  axis  and  preferably  dis- 
posed beyond  each  corresponding  member  2  or  3 
with  respect  to  the  said  articulations  axis.  It  will 
easily  be  grasped,  for  instance,  that  in  Fig.  15 
axis  6  is  situated  below  member  3,  while  the  artic- 
ulation axis  X — X  lies  above  same  (Fig.  2) . 

The  fabric  of  garment  I  is  firmly  attached  to 
members  2  and  3  and  the  portion  of  fabric  com- 
prised between  the  latter  is  long  enough  to  form 
a  sort  of  bellows  8  affording  the  necessary  de- 
gree of  freedom  for  the  articulation. 

It  will  be  seen  in  Fig.  2  that  the  same  kind  of 
arrangement  is  used  for  the  knees.  The  articu- 
lation for  the  shoulders  comprises  two  annular 
members  9  and  19  connected  with  each  other  by 
means  of  connecting  rods  II  and  12  which  are 
prpferably  curved,  as  shown.  The  upper  mem- 
ber 9  is  in  turn  connected  by  means  of  rods  13 
and  14  with  parts  15  fixed  to  the  fabric.  It  will 
be  noted  that  here  the  pivoting  axes  16  of  rods  13 
and  14  on  parts  15  is  perpendicular  to  their  piv- 
oting axes  17  on  member  9,  such  arrangement 
permitting  motion  of  the  arm  in  any  direction. 

The  device  corresponding  to  the  wrist  is  some- 
what similar,  but  the  construction  is  simplified. 
It  comprises  a  non-rigid  ring  18,  made  of  steel- 
cable,  fixed  to  the  fabric,  for  instance  by  stitch- 
ing, and  the  said  ring  is  connected  to  a  rigid 
ring  21  by  means  of  steel  cables  19  pivoted  at 
20  on  ring  21  and  fixed  by  their  other  ends  to 
ring  (8. 

The  helmet  24  forming  the  upper  part  of  the 
apparatus  preferably  comprises,  as  shown,  two 
front  windows  25,  two  side  windows  28  and  two 
upper  windows  27,  such  an  arrangement  afford- 
ing good  visibility  in  any  direction.  Each  win- 
dow is  formed  of  two  thicknesses  of  safety  glass 
with  an  electrical  heating  device  in  the  interme- 
diate space  to  prevent  frost  formation.  The 
electric  current  may  be  supplied  by  the  electrical 
system  of  the  aircraft  through  an  easily  detach- 
able plug. 

The  helmet  is  tightly  fixed  to  the  breast-plate 
of  the  apparatus  by  means  of  quickly  removable 
connecting  and  clamping  means  preferably  of 
the  type  acting  through  wedge-shaped  portions. 
In  the  construction  illustrated  in  Figs.  1  to  5, 
the  connection  between  helmet  and  breast-plate 
comprises  two  annular  members  28  and  29.  Mem- 
ber 28  is  integral  with  the  lower  part  of  the 
helmet  (which  is  shown  in  section  in  Fig.  4)  and 
it  is  provided  with  an  annular  groove  30  into 
which  fits  an  annular  projection  31  provided  on 
member  29,  a  rubber  ring  22  being  interposed  for 
air-tightness.  Member  29  is  attached  to  the  up- 
per part  of  the  breast-plate.  Moreover  both 
members  are  provided  with  corresponding  re- 
cesses or  cut-out  portions  respectively  33  and 
34  along  their  periphery. 

Members  28  and  29  are  clamped  against  each 
other  by  means  of  a  clamping  ring  35  (Figs.  5 
to  7)  provided  with  handles  36.  Ring  35  pref- 
erably comprises  a  lower  inner  rib  37  adapted  to 
be  axially  retained  between  the  lower  face  of 
the  plain  portions  38  (Fig.  5),  formed  between 
the  successive  recesses  34  of  member  29  (Fig.  3), 
and  a  number  of  washers  39  (Fig.  5)  fixed  by 
screws  40  against  bosses  41  projecting  down- 
wardly below  member  29. 

Ring  35  is  also  formed  at  its  upper  part  with 
a  number  of  inwardly  projecting  portions  42 
(Fig.  7)  the  number  and  dimensions  of  which 
correspond  with  the  recesses  or  cut-out  portions 
33  and  34.    These  projecting  portions  42  are 


formed  with  their  lower  face  oblique  both  ways  as 
shown  at  43,  the  thickness  decreasing  frcm  the 
middle  to  the  ends.  And  the  plain  portions  45 
(Fig.  4),  formed  between  the  successive  recesses 
•"<  or  cut-out  portions  33  of  member  28,  have  then- 
upper  face  oblique  both  ways  correspondingly  as 
indicated  at  44. 

It  will  easily  be  grasped  that  the  helmet  may 
be  properly  placed  on  the  breast-plate  provided 
10  ring  35  is  so  disposed  that  the  plain  portions  45 
of  member  28  may  pass  between  the  successive 
projections  42  of  rin?  35.  Then  by  rotating  the 
latter  in  any  direction  the  oblique  faces  43  of 
ring  35  engage  the  oblique  faces  44  of  member 
1")  28  and  clamp  the  latter  downwardly  against 
member  29,  as  shown  in  Fig.  5.  By  rotating 
ring  35  in  the  reverse  direction,  the  parts  be- 
come again  disengaged. 

The  breast-plate  32  of  the  apparatus  (Figs. 
20  1  and  2)  is  also  preferably  connected  with  the 
garment  I  by  means  of  quickly  dismountable 
connecting  means.  This  connection  is  effected 
along  such  a  contour  that  when  the  breast-plate 
is  detached,  the  opening  in  the  garment  is  large 
25  enough  for  the  user  to  have  access  into  the  same. 

Figs.  1,  2,  12  and  13  show  the  preferred  con- 
struction which  ensures  air-tightness  while  pre- 
serving some  flexibility. 

The  joint  comprises  along  its  length  a  num- 

0  ber  of  plates  85  regularly  spaced  from  each 
other,  these  plates  being  disposed  within  a  hem 
86  formed  on  the  upper  edge  87  of  garment  I. 
Fig.  2  only  shows  three  of  these  plates,  but  it  is 
understood  that  others  are  distributed  along  the 

1  whole  length  of  edge  87.  Each  plate  is  provided 
with  a  threaded  rod  88,  fixed  by  welding  or  solder- 
ing, such  rod  receiving  a  socket  89  integral  with 
a  sector-shaped  wing  DO  provided  with  a  hole 

91.  A  fly-nut  92  screwed  on  rod  88  is  adapted  to 
10  press  wing  90  against  plate  85.    Washers  93 

and  94  are  interposed  respectively  between  plate 
85  and  socket  89,  and  between  the  latter  and  nut 

92.  An  angle  iron  95  extends  along  the  edge  of 
breast-plate  32  and  is  tightly  fixed  thereto  by 

45  rivets  97,  the  distance  between  the  successive 
rivets  being  equal  to  the  distance  between  the 
successive  holes  91  of  wings  90.  A  continuous 
packing  member  98,  made  of  rubber,  is  disposed 
in  the  angle  of  iron  95  as  shown. 

50  To  fix  the  breast -plate  32  cn  the  garment  I, 
the  edge  of  the  former,  with  the  angle  iron  95 
and  the  rubber  packing  98.  is  introduced  between 
plates  85  and  wings  90,  the  heads  99  of  rivets 
97  being  accommodated  by  holes  91,  as  shown 

55  in  Fig.  13.  Nuts  92  are  then  screwed  up  and  the 
rubber  packing  98  is  thus  firmly  pressed  against 
the  edge  87  of  the  garment,  which  ensures  air- 
tightness.  The  heads  99  are  retained  in  posi- 
tion within  holes  91,  which  prevents  any  slip- 

00  Ping- 

The  joint  between  the  breast  plate  and  the 
garment  could  also  be  effected  by  non-dismount- 
able  means,  in  which  case  an  opening  would  have 
to  be  provided  in  the  garment  for  the  user,  such 

gg  opening  being  closed  by  an  air-tight  closure. 
The  apparatus  described  comprises  means  to 
feed  the  inner  space,  or  at  least  the  helmet,  with 
a  respiratory  gas  under  substantially  constant 
pressure,  the  latter  being  maintained  by  a  mano- 

70  metric  device  preferably  disposed  within  a  heat- 
insulated  housing  46  (Figs.  1  and  2)  at  the  up- 
per part  of  the  helmet.  As  shown  in  Fig.  16, 
this  device  comprises  a  set  of  barometric  cells 
46a  submitted  to  the  internal  pressure  within 

75  the  helmet  and  actuating  a  double-seat  valve 
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46b — 46c  which  controls  air  exhaust  from  cham- 
bers 46d  and  46e  to  the  outer  atmosphere  through 
conduit  46/.  An  electrical  heating  element  46g 
is  provided  to  avoid  frost  formation. 

The  air  feeding  means  are  so  arranged  as  to 
permit  free  access  of  the  outer  air  when  the 
atmospheric  pressure  is  sufficient,  or  admission 
of  compressed  air  from  an  air  compressor  of  the 
aircraft,  or  admission  of  oxygen,  more  particu- 
larly from  a  bottle  carried  by  the  user. 

The  gas  controlling  means  are  preferably  sup- 
ported by  the  breast-plate,  whereby  their  actu- 
ation by  the  user  is  particularly  easy.  A  con- 
trol valve  may  be  provided  for  each  particular 
admission,  or  two  admissions  may  be  controlled 
by  a  multi-way  valve,  or  there  may  be  provided 
but  one  controlling  distributor. 

The  construction  illustrated  comprises  a  valve 
controlling  access  of  the  outer  air  and  a  multi- 
way  valve  controlling  compressed-air  and  oxygen 
admission. 

The  valve  50  controlling  the  access  of  outer  air 
comprises  (Figs.  1,  2,  8  and  9)  a  circular  body  51 
provided  with  a  threaded  periphery,  as  shown 
at  52.  A  cap  53  is  screwed  on  body  51,  the  said 
cap  being  manually  actuated  by  means  of  a  han- 
dle 54.  Body  51  and  cap  53  are  provided  with 
sector-shaped  openings  55  and  56.  When  cap 
53  is  screwed  up  on  body  51,  openings  55  and  56 
are  not  in  registering  relation  (position  shown 
in  Figs.  8  and  9).  By  unscrewing  cap  53,  open- 
ings 55  and  56  are  brought  in  more  or  less  com- 
plete registration,  whereby  air  from  the  outer  at- 
mosphere may  have  access  to  an  opening  51  pro- 
vided through  the  breast-plate  and  thence  to  a 
conduit  71  (Fig.  1)  which  opens  upwardly  in  the 
vicinity  of  the  user's  mouth.  A  packing  plate 
58  provides  air-tightness  at  the  closed  position 
of  the  valve. 

Valve  50  is  preferably  so  arranged  as  to  act  as 
an  emergency  adjustable  exhaust  for  the  case  of 
failure  of  the  automatic  exhaust  device  46.  To 
attain  this  purpose,  body  5 1  is  formed  with  a  ra- 
dial hole  receiving  a  ball  59  pressed  outwardly  by 
a  spring  60.  Ball  59  may  engage  a  number  of 
holes  or  depressions  59a  formed  in  a  skirt  6! 
integral  with  cap  53.  The  user  may  thus  adjust 
the  degree  of  opening  of  the  valve  to  maintain 
an  appropriate  pressure  within  the  apparatus 
without  any  risk  of  accidental  rotation  under 
the  action  of  vibrations,  shocks  and  the  like. 

The  multi-way  valve  is  provided  with  means 
ensuring  automatic  disconnection  of  the  com- 
pressed-air hose  (or  of  any  other  line  between 
the  user  and  the  craft)  for  a  given  position  of 
the  controlling  handle  and  preferably  for  the  po- 
sition corresponding  to  oxygen  admission,  such 
an  arrangement  being  of  particular  advantage 
when  the  user  has  to  leave  the  aircraft  by  means 
of  his  parachute. 

The  said  multi-way  valve  may  comprise  a  body 
65  (Figs.  10  and  11)  with  four  conduits  66,  67, 
68  and  69,  and  a  rotatable  plug  70  provided  with 
two  radial  passages  at  right  angle.  According 
to  the  position  of  plug  70,  conduit  66  is  connect- 
ed with  conduit  67,  or  conduit  68  is  connected 
with  conduit  69.    Conduit  66  receives  a  hose  ad- 


mitting compressed  air;  conduit  67  leads  through 
the  breast-plate  into  the  apparatus;  conduit  68 
is  connected  with  the  oxygen  bottle  (not  shown 
in  Fig.  2) ;  and  conduit  69  leads  to  the  aforec^j  I 

5  conduit  7 1 . 

Plug  70  is  actuated  by  means  of  a  handle  72 
integral  with  a  sector  73  provided  with  an  arcu- 
ate elongated  opening  74  in  which  there  is  en- 
gaged a  roller  75  rotatably  carried  by  a  lever  76 

10  (Fig.  11)  pivoted  at  77.  As  shown  in  Fig.  10, 
there  are  two  pivots  77,  lever  76  being  in  the 
form  of  a  fork.  Lever  76  carries  pivots  76c  (Figs. 
10  and  11)  for  hooks  78  which  engage  pins  79 
projecting  radially  from  the  end  ring  of  the  com- 

13  pressed-air  hose  80. 

At  the  position  shown,  which  corresponds  to 
the  connection  between  conduits  66  and  67  (ad- 
mission of  compressed  air  into  the  apparatus) 
hooks  78  press  the  end-ring  of  hose  80  against 

20  a  packing  seat  81  provided  within  conduit  66. 
By  rotating  handle  70  anticlockwise  through 
about  45°,  the  valve  is  wholly  closed.  Opening 
74  being  substantially  circular  in  the  vicinity  of 
its  right  end  (in  Fig.  11),  roller  75  is  not  actu- 

2.3  ated  and  hooks  78  are  not  moved.  Of  course  han- 
dle 72  may  be  restored  to  its  former  position  by 
rotating  same  clockwise  through  about  45°. 

When  handle  72  is  rotated  through  about  180  , 
connection  is  established  between  the  oxygen 

30  bottle  and  conduit  69,  which  permits  oxygen  ac- 
cess into  the  apparatus.  Owing  to  the  spiral 
shape  of  opening  74,  roller  75  is  moved  towards 
the  centre  of  the  valve.  Pivots  75a  rotate  anti- 
clockwise about  pivots  77  and  therefore  move 

35  towards  the  right  of  Fig.  11,  whereby  hooks  78 
are  progressively  disengaged  from  pins  79.  Hose 
80  may  thus  be  freely  disconnected. 

A  tubular  guide  82  fixed  to  conduit  66  is  pro- 
vided with  a  double  V-shaped  groove  83  forming 

40  a  guide  for  pins  79  when  hose  80  is  to  be  con- 
nected with  the  valve  body. 

It  will  be  noted  that  the  air  ports  in  the  multi- 
way  valve  permit  a  strong  air  circulation  within  the 
apparatus  thus  ensuring  respiration  of  the  user 

45  and  elimination  of  carbon  dioxide  and  moisture. 
It  will  be  understood  that  the  above  descrip- 
tion does  not  limit  my  invention,  the  details  of 
which  may  vary  within  the  ambit  of  the  append- 
ing claims. 

50  It  may  be  noted  for  instance  that  the  condi- 
tion to  be  fulfilled  to  obtain  perfect  balance  of 
an  articulation  irrespective  of  the  difference  be- 
tween internal  and  external  pressure,  is  that  the 
volume  comprised  for  instance  within  bellowrs  8 

55  between  members  2  and  3  does  not  vary  when  the 
articulation  is  actuated.  If  this  volume  tends 
to  decrease,  the  internal  pressure  tends  to  extend 
the  articulation  i.  e.  to  act  against  the  user.  But 
it  may  be  of  advantage  to  devise  the  parts  in  such 

w  a  manner  that  the  said  volume  tends  either  to 
decrease  less  than  if  the  supporting  means  did 
not  exist  or  to  increase,  in  which  case  the  ar- 
ticulation is  not  stable,  the  internal  pressure  act- 
ing respectively  against  or  with  the  user  when 

(j>3  the  latter  rotates  the  articulation. 
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Processes  for  saccharifying  cellulose  by  reacting 
diluted  mineral  acids  at  a  raised  temperature 
with  suitably  divided  starting  material  are  al- 
ready known.  The  necessity  of  withdrawing  as 
soon  as  possible  the  sugar  thus  produced  to  sub- 
sequent detrimental  action  of  acid  and  heat  has 
been  recognized  by  some  authors. 

As  a  matter  of  fact,  it  has  been  proposed  a 
process  wherein  restricted  amounts  of  diluted 
acid  solutions  (0.1  to  0.4  per  cent)  are  intermit- 
tently passed  through  cellulosic  material  in  a 
battery  of  "percolators"  under  pressure  and  at 
increasing  temperature,  in  order  periodically  to 
expel  from  the  reaction  zone  the  sugar  produced 
therein,  the  proportion  being  of  5  to  10  parts  of 
acid  solution  for  1  part  of  cellulosic  material  to 
be  treated. 

While  the  foregoing  process  brings  about  sub- 
stantial improvement  over  prior  processes  as  con- 
cerns sugar  destruction,  it  is  far  from  solving 
the  problem  in  a  thoroughly  satisfactory  manner. 
As  a  matter  of  fact,  it  is  well  known  that  one 
washing  of  the  material  in  one  vessel  cannot 
provide  for  thorough  removal  of  the  sugar  con- 
tained therein.  Hence,  the  sugar  removal  by 
intermittently  adding  diluted  acid,  while  fresh 
sugar  is  produced  in  the  meantime,  can  be  only 
partial  and  a  considerable  proportion  of  sugar 
remains  in  the  reaction  vessel  wherein  it  is  ob- 
viously decomposed  during  subsequent  heating  in 
the  presence  of  further  amounts  of  acid. 

It  is  a  primary  object  of  this  invention  to  do 
away  with  the  aforesaid  difficulty  and  thus  to 
obtain  higher  sugar  yields  than  by  practizing 
prior  processes.  A  characteristic  feature  of  this 
invention  is  that  between  two  successive  acid 
hydrolysis  treatments,  the  starting  material  is 
subjected  to  methodical  diffusion  in  a  conven- 
tional battery,  the  liquid  used  as  a  vehicle  being 
preferably  that  diluted  acid  solution  which  will 
be  employed  for  the  next  hydrolysis.  The  whole 
amount  of  sugar  produced  in  each  step  is  thus 
removed  and  a  starting  material  thoroughly  freed 
from  sugar  is  forwarded  to  the  next  cooking 
step. 

Another  feature  of  this  invention  is  as  follows: 
the  successive  hydrolysis  treatments  to  which 
starting  material  is  subjected  are  performed  at 
increasing  temperatures  and  with  decreasing 
acidities. 

A  still  further  feature  of  this  invention  com- 
prises subjecting  to  hydrolysis  a  cellulosic  ma- 
terial containing  only  that  amount  of  acid  which 
has  been  absorbed  by  its  pores,  i.  e.  without  any 
covering  or  coating  liquid.  It  is  thus  possible  to 


obtain  less  diluted  sugar  solutions  than  according 
to  other  known  processes. 

Broadly  speaking,  four  successive  hydrolysis 
with  intervening  methodical  diffusion  as  above 

5   set  forth  will  be  sufficient  for  exhausting  the 
starting  material  but  it  is  obviously  within  the 
ambit  of  this  invention  to  subject  cellulosic  ma- 
terial to  a  larger  number  of  hydrolysis. 
The  concentration  of  acid  liquor  and  the  cook- 

10  ing  temperature  in  each  one  of  the  successive 
treatments  may  vary  within  fairly  broad  limits 
according  to  the  nature  of  wood  under  considera- 
tion. By  way  of  merely  indicative  example,  acidi- 
ties of  6  to  2  grams  or  10  to  3  grams  per  litre 

IS  may  be  employed  according  as  hydrochloric  acid 
or  sulphuric  acid  is  resorted  to;  as  to  tempera- 
ture, it  may  vary  from  150  to  200°  C. 

It  has  been  found  advantageous  to  deacidify 
the  material  remaining  after  the  last  hydrolysis 

20  and  consisting  of  entirely  exhausted  lignin  by 
methodically  washing  it  with  hot  or  cold  water. 
Deacidification  is  favourable  in  the  respect  of 
further  use  of  lignin,  particularly  for  the  manu- 
facture therefrom  of  a  high  grade  charcoal 

25  adapted  to  be  employed  in  automobile  vehicle  gas 
producers. 

According  to  the  species  of  wood,  the  alcohol 
yield  varies  from  220  to  280  litres  per  1,000  kg 
of  dry  wood.  The  acid  consumption  ranges  from 

no  about  8.5  kg  to  about  16.5  kg  per  100  litres  of 
alcohol  according  as  the  case  may  be. 

In  spite  of  the  use  of  diffusion  batteries  be- 
tween successive  hydrolysis,  the  apparatus  is  rela- 
tively simple  and  inexpensive  as  a  large  number 

35  of  its  component  parts  particularly  the  diffusion 
elements  can  be  made  of  wood. 

The  following  example  which  is  not  limitative 
will  show  with  reference  to  the  accompanying 
drawing,  the  manner  in  which  this  invention 

40  may  be  carried  out  into  practice. 

The  apparatus  shown  on  the  drawing  com- 
prises four  units  I,  2,  3,  4  each  of  which  includes 
an  acidulated  water  tank  A,  a  cooking  vessel  C 
and  a  diffusion  battery  D.  The  first  unit  further 

45  comprises  a  humidifying  tank  B  in  which  acid 
solution  impregnates  the  starting  material. 

Wood  comminuted  into  chips  is  fed  through 
pipe  I  to  tank  B  wherein  it  is  acted  upon  by  said 
acid  solution  at  a  temperature  of  90°  C.  from  tank 

50  Ai,  the  solution  being  an  aqueous  solution  con- 
taining 5  grams  of  hydrochloric  acid  per  litre. 
After  being  contacted  for  30  minutes  the  wood 
mass  has  absorbed  2.5  times  its  weight  of  acid 
solution.   After  drainage,  it  is  dumped  into  the 

55  cooking  vessel  Ci  having  a  capacity  of  100  hecto- 
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litres  wherein  it  is  cooked  during  45  minutes  un- 
der a  steam  pressure  of  5  kilos  per  sq.  cm.,  cor- 
responding to  a  temperature  of  about  165"  C. 

The  material  is  then  forwarded  to  diffusion 
battery  Di  which  includes  6  diffusors  having  a 
capacity  of  100  hectolitres,  wherein  it  is  counter- 
currently  contacted  in  usual  manner  with  an 
aqueous  solution  containing  4  grams  of  acid  per 
litre  which  is  supplied  from  tank  A2  at  a  tem- 
perature of  90°  C  through  pipe  2. 

A  solution  having  a  large  content  of  pentoses 
and  further  including  a  little  hexoses  flows 
through  pipe  3  and  is  gathered  in  collector  S. 
Excess  washing  liquid  flowing  out  of  each  dif- 
fusion element  is  recovered  in  pipe  4  and  returned 
to  tank  A2. 

As  to  starting  material  thoroughly  freed  from 
sugar  and  impregnated  with  acid  liquor  having 
an  acid  content  of  4  grams  per  litre,  it  is  elevated 
after  draining  by  raising  means  5  of  any  kind  to 
the  cooking  vessel  C2  of  the  second  unit  wherein 
it  is  subjected  for  15  minutes  to  a  cooking  treat- 
ment under  steam  pressure  of  8  kg  per  square 
centimeter  corresponding  to  a  temperature  of 
about  175°  C. 

From  cooking  vessel  C2,  the  material  is  dumped 
into  diffusion  battery  D2  wherein  it  is  washed 
with  water  having  an  acid  content  of  3  grams 
per  litre  coming  from  tank  A3.  A  solution  con- 
taining an  amount  of  sugar  corresponding  to 
thorough  exhaustion  of  the  starting  material  is 
withdrawn  from  the  discharge  part  of  the  battery. 

A  like  process  takes  place  in  cooking  vessel  C3 
and  in  battery  D3,  the  acid  solution  used  in  the 
latter  having  an  acid  content  of  2.5  grams  per 
litre  and  the  pressure  in  cooking  vessel  C3  being 
12  kg  per  square  centimeter  corresponding  to  a 
temperature  of  185°  C.  Cooking  is  performed 
during  15  minutes.  Again  the  withdrawal  of 
sugar  liquid  from  D3  is  so  controlled  as  to  secure 
thorough  exhaustion  of  the  material. 

In  the  last  cooking  vessel  C4  the  steam  pressure 
is  about  20  atmospheres  corresponding  to  a  tem- 
perature of  195°  C  and  the  duration  of  the  cook- 
ing process  can  be  as  short  as  7  minutes.  The 
washing  liquid  used  in  diffusion  battery  D4  is 
water  preferably  heated  to  90°  C.  From  the  dis- 
charge end  of  battery  D4,  there  is  obtained  on  the 
one  hand  a  sugar  solution  which  is  removed  in 
the  same  way  as  the  preceding  ones,  for  instance 
through  collector  S,  on  the  other  hand  pure 


water  which  is  discarded  through  pipe  6  and 
finally  exhausted  deacidified  lignin  which  may  be 
employed  for  any  purpose,  particularly  for  manu- 
facture of  charcoal  for  gas  producers  <con- 
3  duitT;. 

The  above  described  plant  can  be  modified  in 
various  respects  without  departing  from  the  spirit 
of  this  invention.  Particularly  it  may  be  advan- 
tageous to  prov.de  cooking  vessels  of  decreasing 
10  sizes  from  the  first  one  to  the  last  one  in  order 
to  make  allowance  for  the  volume  reduction  suf- 
fered by  the  starting  material  as  the  treatment 
proceeds.  The  following  sizes  may  be  adopted  as 
an  example : 
13  First  unit:  Ci  100  hectolitres 

Di  6  diffusors  of  100  hectolitres 
Second  unit:        C2  80  hectolitres 

D2  6  diffusors  of  80  hectolitres 
Third  unit :  C3  62  hectolitres 

20  D3  6  diffusors  of  62  hectolitres 

Fourth  unit:        C4  50  hectolitres 

D4  6  diffusors  of  50  hectolitres. 
Again  the  sugar  solutions  obtained  from  each 
diffusion  step  can  be  mixed  together  or  separately 
23  recovered. 

Still  again  only  the  liquid  from  the  first  diffu- 
sion step  may  be  gathered  separately  from  the 
remainder  of  sugar  solutions,  as  it  has  a  high 
pentose  content  and  the  pentoses  may  be  con- 
30  verted  into  valuable  products  such  as  furfurol. 
Nor  will  the  spirit  of  this  invention  be  departed 
from  if  diffusions  are  effected  by  means  of  pure 
water,  the  moist  mass  thus  obtained  being  then 
admixed  for  the  next  hydrolysis  with  such  a 
35  mass  of  acid  that  suitable  acidity  will  be  secured 
without  the  volume  of  liquid  retained  by  the 
material  being  increased. 

The  method  according  to  this  invention  is 
valuable  for  treating  not  only  wood  chips  or  saw- 
40  dust  but  also  ail  cellulosic  materials  of  any  type 
whatever. 

The  sugar  solutions  manufactured  in  accord- 
ance with  this  invention  may  be  treated  for  re- 
covering the  sugars  contained  therein  or  sub- 
43  jected  to  any  fermentation  for  converting  them 
into  valuable  products  for  instance  alcohol.  In 
the  latter  case  it  is  advisable  to  employ  the  yeast 
reuse  method  described  and  claimed  in  U.  S. 
Patent  2.054.736. 
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My  invention  relates  to  air  tubes  for  pneu- 
matic tyres  applicable  to  vehicles  of  any  kind. 

A  primary  object  is  to  provide  an  air  tube  con- 
structed to  minimize  deflation  in  case  of  punc- 
ture. According  to  my  invention,  the  air  tube  is  ."> 
divided  in  a  number  of  cells  by  air-tight  flexible 
inner  partitions;  through  the  latter  passes  an  air 
supply  tube  having  an  inflating  valve,  said  tube 
being  adapted  to  deliver  air  to  the  cells  through 
apertures  in  its  periphery.  The  air  supply  tube  !<> 
may  be  provided  with  a  membran  arranged  to 
be  applied  against  its  inner  wall  after  inflation  of 
the  cells,  and  to  close  the  apertures,  so  as  to  pre- 
vent any  back  flow  of  air  through  the  inflating 
valve.  1 •"> 

The  following  description  with  reference  to  the 
appended  drawings  given  by  way  of  non-limita- 
tive examples  will  show  the  manner  in  which  my 
invention  may  be  carried  out  into  practice. 

Fig.  1  is  a  transverse  section  through  a  pneu-  20 
matic  tyre  having  an  air  tube  in  accordance  with 
this  invention,  the  section  being  taken  along  line 
I— I  of  Fig.  2. 

Fig.  2  is  a  corresponding  longitudinal  section 
of  a  portion  of  the  tyre,  the  section  being  taken  -•"> 
along  line  II — II  of  Fig.  1. 

Fig.  3  is  a  perspective  view,  partly  broken  away, 
showing  a  partition. 

Figs.  4  and  5  are  transverse  sections  of  the  air 
supply  tube  through  the  inflating  valve,  during  :,0 
inflation  and  at  the  end  of  inflation  respectively. 

Fig.  6  is  a  partial  cross-section  analogous  to 
Figs.  4  and  5,  showing  the  parts  adjacent  to  an 
air  supply  aperture. 

Fig.  7  shows  a  modified  form  of  the  embodi- 
ment  illustrated  by  Fig.  1. 

Figs.  8  and  9  are  respectively  a  longitudinal 
section  and  a  cross  section  of  a  modified  air 
tube. 

Referring  to  Figs.  1  to  6,  the  air  tube  I  posi-  40 
tioned  in  cover  2  is  divided  into  compartments  or 
cells  13  by  transverse  partitions  3  made  of  rub- 
ber or  like  flexible  material;  any  suitable  num- 
ber of  cells  may  be  provided,  for  instance  80  in  a 
conventional  automobile  air  tube.  Each  parti-  45 
tion  3  (Figs.  2  and  3)  has  a  larger  diameter  than 
air  tube  I  in  order  to  have  a  substantial  amount 
of  play.  The  marginal  portion  of  each  partition 
is  bent  at  3a  and  is  cemented  and  vulcanised  to 
the  inner  surface  of  the  air  tube.  As  betier  50 
shown  on  Fig.  2  and  3  the  bent  portion  or  flange 
3a  has  a  gradually  increasing  width  from  the 
bead  side  to  the  crown  side  of  the  tube,  its  outer 
end  lying  substantially  in  a  radial  plane  with 
respect  to  the  wheel.  55 


In  the  vicinity  of  the  bead  contacting  or  lower 
portion  of  the  air  tube,  each  partition  3  has  an 
aperture  4  with  a  wide  collar  4a  to  accommodate 
an  endless  tube  5  on  which  the  collars  4a  are 
cemented  and  vulcanised  to  ensure  air-tightness. 

The  tube  5  is  made  of  rubber  with  a  strong 
canvas  layer  positioned  around  it,  as  shown  at 
5a,  or  alternatively  embedded  therein,  so  as  to 
remain  sufficiently  rigid  and  avoid  any  distor- 
sion;  the  tube  5  has  apertures  6  with  reinforced 
edges  each  of  which  opens  in  a  cell  13  for  air 
supply  thereto.  The  tube  5  is  divided  into  two 
annular  chambers  A,  B  by  an  endless  band  or 
membran  which  is  cemented  along  its  edges  at 
7a  i  Figs.  1  and  4)  and  is  wide  enough  to  move  in 
the  tube  and  close  the  apertures  therein  as  will 
be  hereinafter  explained. 

The  inflating  valve  for  supplying  air  to  the 
cells  extends  as  far  as  and  opens  through  said 
band  or  membran  7;  the  valve  comprises  two 
concentrical  cylindrical  parts  8,  9;  part  9  is 
screwed  into  part  8  so  that  they  may  be  moved 
lengthwise  with  respect  to  one  another.  The 
outer  part  8  is  secured  to  air  tube  I  (Figs.  4  and 
5)  by  means  of  a  sleeve  19  provided  with  inner 
and  outer  screw-threads,  which  is  screwed  over 
part  8,  the  upper  end  of  sleeve  19  has  a  flange 
19a  and  the  air  tube  I  is  nipped  in  known  man- 
ner between  flange  19a  and  a  washer  20  by  a 
tightening  nut  21  screwed  on  the  body  portion 
of  sleeve  19.  The  outer  part  8  of  the  valve  ex- 
tends into  tube  5  to  which  it  is  secured  in  the 
same  way  as  described  with  reference  to  air  tube 
I ;  as  to  inner  part  9,  it  is  secured  through  its 
upper  end  to  the  band  or  membran  7  in  the 
following  manner: 

The  upper  end  of  part  9  has  a  flange  9b  which 
may  freely  turn  in  a  groove  in  a  big  washer  22; 
the  latter  merges  downwardly  into  a  sleeve  22a 
having  an  outer  screw-thread  to  receive  a  splined 
washer  23  and  a  nut  24.  The  band  or  membran 
7  is  nipped  by  nut  24  between  washers  22  and  23. 
Hence  the  inner  part  9  of  the  valve  may  rotate 
to  be  screwed  into  outer  part  8  or  unscrewed  for 
relative  lengthwise  movement.  Said  inner  part 
at  its  base  is  rigid  with  a  nut  or  knurled  thumb- 
piece  1 0  which  enables  of  rotating  it.  Parts  8  and 
9  have  ports  8a,  9a  which  are  offset  or  staggered 
in  vertical  direction  so  that  they  may  be  brought 
to  register  by  suitably  moving  part  9  in  part  8. 
The  outer  end  ( I  of  part  9  is  arranged  to  accom- 
modate the  inflating  pump  connector  and  the 
air  check  valve  1 2  is  housed  therein.  A  resilient 
pad  1 4  is  positioned  on  the  inner  surface  of  tube 
5  opposite  the  end  9c  of  part  9. 
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The  operation  is  as  follows  (Figs.  1,  2  and  4) : 
when  air  supplied  to  the  valve  from  an  inflat- 
ing pump,  it  travels  along  a  path  indicated  by 
arrow  fi,  enters  the  upper  annular  chamber  A 
in  tube  5  and  is  distributed  past  apertures  6  into 
the  various  cells  13  in  the  air  tube.  As  soon  as 
the  air  pressure  within  the  air  tube  is  deemed 
suitable,  the  knurled  thumb-piece  or  nut  10  is 
operated  to  move  up  part  9  in  part  8.  At  the  end 
of  its  stroke,  part  9  has  its  end  9c  in  abutting 
contact  with  pad  14,  thereby  preventing  any  back 
flow  of  air  towards  check  valve  12;  ports  8a  and 
9a  are  in  registering  relationship  as  shown  on 
Fig.  5.  As  inflating  Is  resumed,  air  from  the 
pump  is  forwarded  through  ports  8a,  9a  into 
lower  annular  chamber  B  in  tube  5;  inflation  is 
continued  until  the  pressure  prevailing  in  cham- 
ber B  is  substantially  higher  than  within  the 
cells,  in  order  that  rnembran  7  is  securely  ap- 
plied against  the  inner  wall  of  tube  5  and  thus 
closes  apertures  6  (Fig.  6).  From  now  on,  the 
inflating  connector  may  be  removed  and  the 
valve  nose  may  be  fitted  with  its  cap,  any  back 
flow  of  air  from  the  cells  being  prevented. 

Assuming  that  any  one  of  the  cells  happens  to 
be  punctured,  the  pressure  in  the  other  cells  will 
elastically  deform  the  partitions  of  the  emptied 
cells,  the  average  inner  pressure  of  the  air  tube 
will  be  lowered  by  a  negligible  amount  and  the 
tyre  will  generally  behave  as  though  no  deflation 
took  place. 

The  operation  for  deflating  the  air  tube  is  as 
follows:  chamber  B  is  set  in  communication  with 
atmosphere,  ports  8a  and  9a  being  in  registering 
relationship,  then  nut  10  is  operated  to  move 
down  valve  part  9,  when  chamber  A  and  thus 
all  cells  are  in  communication  with  atmosphere 
through  the  valve  inner  hole. 

Instead  of  being  housed  within  the  air  tube,  the 
feed  tube  5  may  be  partly  located  without  air 
tube  I ,  as  shown  on  Fig.  7 ;  in  such  instance,  the 
supply  tube  is  partly  encased  in  a  well  base  rim 
15.  The  latter  arrangement  which  results  in  a 
lighter  weight  is  particularly  valuable  for  bicycles 
and  motocycles. 

According  to  a  further  modification,  each  aper- 
ture 6  corresponding  to  a  cell  is  provided  with  a 
check  valve  adapted  to  close  it  for  preventing 


agress  of  air  from  the  cell  when  inflation  is  being 
performed.  The  check  valve  arrangement  plays 
the  part  previously  attributed  to  rnembran  7. 
A  check  valve  of  this  character  may  be  con- 
6  structed  as  shown  on  Figs.  8  and  9,  i.  e.  comprises 
a  flat  disk  17  biassed  by  a  spring  16  away  from  its 
seat.  A  resilient  ring  or  belt  1 8  secured  to  supply 
tube  5  limits  the  movement  of  check  valve  17 
away  from  its  seat.  The  partition  7  which  divides 

30  tube  5  into  chambers  A  and  B  and  that  portion 
of  tube  5  which  lies  above  partition  7  are  suitably 
provided  with  canvas  as  diagrammatically  indi- 
cated at  7b,  5b  on  Figs.  8  and  9,  so  as  to  be  sub- 
stantially rigid  and,  as  already  explained,  the 

15  valve  is  attached  to  said  partition  for  supplying 
air  either  to  chamber  A  or  to  chamber  B. 

Air  forwarded  to  chamber  A  enters  the  cells 
through  apertures  6;  as  the  pressure  in  the  cells 
is  the  same  as  in  said  chamber,  check  valves  17 

20  are  held  away  from  their  seats  by  springs  16. 
When  the  pressure  is  deemed  suitable,  the  valve 
is  operated  as  hereinbefore  set  forth  to  supply 
inflating  air  to  chamber  B  and  a  pressure  slightly 
above  the  pressure  prevailing  in  chamber  A  is 
built  up  in  said  chamber  B.  As  chamber  B  be- 
comes expanded,  belts  18  are  caused  to  press 
check  valves  1 7  onto  their  seats  against  action  of 
springs  16;  apertures  6  are  thus  closed  thereby 
providing  for  maintenance  of  pressure  in  the  air 

p(0  tube. 

For  deflating  the  latter,  it  is  only  necessary  to 
unscrew  the  valve,  assuming  said  valve  in  com- 
munication with  chamber  B,  to  cause  escape  of 
air  from  said  chamber;  as  the  belts  18  are  no 

5.5  longer  stressed,  they  release  check  valves  1 7  which 
are  then  biassed  by  springs  16  away  from  their 
seats,  thereby  placing  the  cells  in  communication 
with  chamber  A.  By  properly  operating  the  valve, 
chamber  A  is  in  turn  placed  in  communication 

40  with  atmosphere  and  becomes  deflated. 

It  will  be  apparent  that  the  foregoing  embodi- 
ments of  my  invention  may  be  altered  without  de- 
parting from  the  spirit  of  said  invention  as  com- 
prehended with  the  appended  claims;  for  in- 

45  stance,  I  may  divide  the  cells  into  two  or  three 
compartments  which  would  amount  to  supple- 
mentary cells. 

ALFRED  LOUIS  COUTURIER. 
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The  hearths  designed  and  carried  out  hitherto 
in  practice  can  not  rationally  use  indifferently 
fuels  leaving  slags  or  other  fuels  leaving  ashes 
as  a  residue. 

The  hearths  designed  for  residues  assuming  the 
form  of  compact  slags  can  not  tolerate  even  a 
partial  formation  of  ashes;  on  the  other  hand 
hearths  planned  for  residues  assuming  the  form 
of  ashes  stop  working  correctly  as  soon  as  said 
residues  appear  under  the  form  of  slags. 

The  hearths  with  movable  grates  allowing  to 
a  certain  extent  to  separate  the  ashes  from  the 
slags  have  the  disadvantage,  especially  in  the 
case  of  small-size  fuel,  that  they  allow  the  pas- 
sage into  the  ash-pit  of  a  substantial  proportion 
of  unburnt  fuel. 

The  hearths  of  the  compound  type,  in  which 
the  slags  or  the  ashes  are  transferred  from  a  main 
hearth  in  an  auxiliary  hearth  operated  parallely 
with  the  first  have  the  drawback  that  they  pro- 
duce waste  gas  the  composition  of  which  varies 
greatly  according  to  the  proportion  of  combusti- 
ble matter  which  happens  to  be  in  the  auxiliary 
hearth. 

As  to  the  hearths  with  mechanical  slagging, 
they  need  not  only  a  mechanism  often  quite 
delicate  and  always  expensive,  but  they  require 
accurate  regulating,  which  depend  from  the 
quality  of  the  fuel  and  which  they  must  be  al- 
tered each  time  the  quality  of  fuel  changes,  for 
want  of  which  they  discharge  a  large  proportion 
of  unburnt  fuel  together  with  the  residues  or  al- 
low on  the  contrary  the  residues  to  accumulate 
in  the  hearth. 

The  object  of  this  invention  is  to  provide  a 
hearth  intended  for  use  of  solid  fuels  leaving 
ashes  having  any  melting  point,  which  allows  use 
in  the  same  hearth  of  fuels  of  different  grades 
leaving  as  combustion  residues  hard  slags  as  well 
as  ashes  without  any  change  of  the  regulating 
of  the  apparatus  or  any  intervention  of  mechani- 
cal numbers,  while  allowing  at  the  same  time  to 
do  completely  away  with  the  losses  due  to  un- 
burnt fuel  in  the  residues. 

The  accompanying  drawing  shows  on  Figures 
1  and  2  vertical  sections  of  an  embodiment  of 
the  invention  and  Figure  3  shows  also  a  vertical 
section  of  a  modification  of  the  relationship  of 
the  various  parts,  the  principle  remaining  the 
same. 

Figure  1  shows  for  example  a  main  hearth  I, 
fed  with  fuel,  by  hand,  mechanically  or  by  grav- 
ity and  provided  with  walls  2,  supporting  the 
fuel,  which  walls  have  a  slant  sufficient  to  pre- 
vent the  fuel  and  the  ashes  from  adhering  to 


them.  Said  Figure  1  shows  also  a  secondary 
hearth  4,  in  which  the  fuel  atfer  having  passed 
through  hearth  I  slides  to  achieve  its  combus- 
tion and  which  is  connected  with  said  hearth  I 

5  by  means  of  an  opening  wide  enough  to  allow  the 
free  passage  of  the  ashes,  the  small-size  slag  and 
the  fuel,  the  opening  being  located  in  such  re- 
lationship to  said  main  hearth  and  to  said  aux- 
iliary hearth,  that  no  portion  of  the  mass  burning 

10  in  said  main  hearth  is  prevented  from  having 
access  to  said  auxiliary  hearth. 

The  primary  air  is  conveyed  to  the  main  hearth 
through  a  grate  5  or  a  nozzle  6,  or  simultane- 
ously through  both  these  members  or  else  by 

15  any  other  device.  The  primary  air  is  conveyed 
to  the  secondary  hearth  through  the  ash-pit  7 
and  the  grate  9  or  the  opening  8  or  by  means 
of  any  other  device.  It  is  well  understood  that 
for  both  hearths  the  air  may  be  sucked-in  by 

20  natural  or  induced  draft  or  blown-in  under 
pressure. 

When  air  under  pressure  is  used  it  is  of  course 
distributed  so  that  the  air  entering  the  principal 
hearth  may  never  be  driven  back  into  the  aux- 
'-5  iliary  hearth,  i.  e.  so  that  the  gases  coming  from 
said  auxiliary  hearth  can  always  be  discharged 
through  the  principal  hearth. 

Doors,  such  as  1 0  and  1 1  shown  in  dotted  lines 
on  Figures  1  and  2  are  provided  for  access  to 
30  hearths  I  and  4  respectively. 

Furthermore,  as  in  most  hearths,  the  hearth 
according  to  the  invention  may  be  provided  with 
secondary  air  entrances  (not  shown  on  the  draw- 
ing) located  in  accordance  with  the  usual  prac- 
35  tice. 

The  hearth  above  described  works  as  follows. 
When  hearth  4  works  with  a  slow-pace  com- 
bustion, the  fuel  which  it  contains  or  the  re- 
placement fuel  coming  from  hearth  I  leaves  al- 

40  ways  as  a  residue  ashes  or  slag  fragments  of 
very  small  size.  When  the  main  hearth  I  works 
at  a  quick-pace,  it  produces  according  to  the 
character  of  the  fuels,  hard  slags,  brittle  slags 
together  with  more  or  less  ashes  and  in  some 

45  very  rare  cases  only  ashes. 

When  slags  are  formed  in  the  main  hearth 
they  can  not  run  down  into  the  auxiliary  hearth 
for,  as  they  are  in  a  melted  form  only  adjacent 
to  grate  5  or  nozzle  6,  they  are  kept  back  by  the 

50  fuel  or  the  ashes  contained  in  the  secondary 
hearth. 

On  the  contrary,  the  ashes  or  small  size  slags 
coming  from  the  main  hearth  slide  into  the  sec- 
ondary hearth  until  the  latter  contains  only 
55  residues. 
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The  hard  or  brittle  slags  formed  in  the  main 
hearth  set  down  upon  grate  5,  on  the  wall  or 
walls  of  nozzle  6  and  eventually  upon  the  wall 
above  the  opening  8.  They  form  then  a  more 
less  resisting  bridge  showed  as  a  checkered  sec- 
tion on  Figure  2. 

Slagging  of  the  apparatus  is  generally  effected 
in  two  moves  as  follows: 

1.  The  lower  door  1 1  is  opened  and  the  ashes 
and  small  slags,  which  form  the  contents  of  the 
auxiliary  hearth  4  and  those,  which  may  have 
fallen  into  the  ash-pit  7  are  removed,  whereupon 
door  1 1  is  closed  again. 

2.  The  slags  are  removed  from  the  main  hearth 
I  by  means  of  a  poker  through  door  10.  By  this 
removal  the  ashes,  the  small  slags  and  some  of 
the  glowing  fuel  which  lies  on  top  of  the  slags 
drop  automatically  in  the  auxiliary  hearth.  The 
main  hearth  is  thus  entirely  cleaned.  The  aux- 
iliary hearth  is  provided  for  a  capacity  always 
great  enough  to  store  up  besides  the  residues  a 
certain  amount  of  burning  fuel.  The  fuel  goes 
on  burning  when  it  has  arrived  in  the  auxiliary 
hearth  and  the  ashes  it  produces  will  be  removed 
cold,  as  well  as  the  ashes  from  the  first  slagging 
of  the  main  hearth,  in  course  of  the  following 
emptying  of  the  auxiliary  hearth. 

As  both  hearth  I  and  4  are  placed  in  series, 
there  Is  no  need  of  paying  attention,  as  would,  be 
the  case  if  both  hearths  should  work  parallely, 
to  the  percentage  of  combustile  matter  in  the 
auxiliary  hearth,  which  percentage  moreover 
varies  continually  as  the  combustion  proceeds  to 
its  end  in  said  hearth.  In  fact  the  process  faced 
is  the  following:  as  long  as  there  is  combustible 
matter  in  the  auxiliary  hearth,  the  combustion 
gases  coming  from  this  hearth  slow  down  the 
main  hearth.  As  the  amount  of  combustible 
matter  becomes  less  in  the  auxiliary  hearth,  the 
gases  coming  from  the  latter  contain  more  and 
more  air  in  excess,  which  speeds  up  the  main 
hearth. 

The  total  amount  of  thermal  units  produced  in 
a  given  time  by  both  hearths  remains  thus  sub- 
stantially the  same,  whatever  the  percentage  of 
combustible  matter  in  the  auxiliary  hearth  may 
be.  Likewise  said  percentage  has  no  noteworthy 
influence  upon  the  composition  of  the  combustion 
gases  discharged  by  both  hearths  together. 

Figure  3  shows  a  modification  based  on  the 
same  principle. 

Referring  to  this  figure,  1 2  is  the  main  hearth 
and  13  the  auxiliary  hearth.  The  primary  air  is 
admitted  to  the  main  hearth  through  the  grate 
or  movable  nozzle  1 4,  which  is  adapted  to  rotate 
about  an  axis  15  to  assume  the  position  shown 


in  14'.  Said  grate  or  nozzle  14  leaves  between 
its  free  end  and  the  wall  16  and  grate  17  an 
opening  18.  The  primary  air  is  introduced  into 
the  auxiliary  hearth  through  ash-pit  19  and 

6  grate  17.  Doors  21  and  20  give  access  to  hearth 
13  and  ash-pit  19  respectively. 

When  hearth  12  is  slagged  up,  one  proceeds 
to  remove  the  ashes  which  lie  in  23  and  to  ro- 
tate then  the  grate  or  nozzle  14  to  the  position 

10  shown  in  14'.  The  slag  22  is  removed  by  means 
of  a  poker.  The  glowing  fuel  contained  in  hearth 
12  and  the  ashes  which  may  be  found  above  the 
slag  fall  upon  grate  17  where  they  form  a  heap 
24.    Grate  14  is  then  restored  to  its  position  and 

15  some  glowing  fuel  is  pushed  back  into  the  open- 
ing 18.    Grate  14  is  then  fed  again.   The  com- 
bustion  gases   coming   from   hearth    13  pass 
through  grate  14  and  opening  18  into  hearth  12. 
By  the  next  slagging  hearth  1 3  is  first  emptied 

20  whereupon  the  same  course  as  hereinabove  de- 
scribed is  followed. 

In  comparison  with  the  known  art  the  new  de- 
vice possesses  the  following  advantageous  fea- 
tures: 

2.-,  1.  The  possibility  of  burning  in  the  same 
hearth,  without  any  change  of  regulating,  dif- 
ferent kinds  of  fuel  without  regard  to  the  melting 
point  of  the  ashes. 

2.  The  possibility  of  burning  fuels  the  ashes  of 
30  which  melt  at  very  low  temperatures  without  im- 
pairing in  the  least  the  speed  of  combustion, 
because  the  temperature  within  the  burning  layer 
of  fuel  in  hearth  I  is  substantially  lowered  there- 
by that  the  combustion  gases  of  hearth  4  and 

35  more  particularly  the  carbon  dioxyde  pass 
through  said  layer. 

3.  The  possibility  of  burning  fuels  of  very  dif- 
ferent sizes,  although  the  variation  of  the  size 
entails  the  variation  of  the  character  of  the 

40  combustion  residues. 

4.  The  possibility  of  operating  the  hearth  at 
any  pace,  from  the  quickest  to  the  slowest  with- 
out fear  about  the  variation  of  the  character  of 
the  residues,  which  is  the  unavoidable  result  of 

43  a  change  of  pace.  Hence,  the  possibility  of  limit- 
ing the  number  of  hearth  sizes,  as  each  size  can 
cover  a  wide  range  of  power. 

5.  The  possibility  after  regulating  once  for  all 
the  hearths,  of  maintaining  an  optimum  com- 

50  position  of  the  burnt  gases  during  the  whole 
duration  of  the  operation  between  two  slaggings. 

6.  The  absence  of  any  mechanical  part  and 
hence  low  cost  price  and  full  security  of  opeia- 
tion. 
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Spring-nets  for  mattresses,  seat-cushions  and 
the  like  have  hitherto  been  manufactured  in  that 
the  individual  springs  have  been  wound  into  one 
another  by  hand.  This  manual  work  is  of  course 
comparatively  expensive. 

The  object  of  the  present  invention  is  to  carry 
out  said  winding  operation  mechanically,  where- 
by the  manufacture  of  spring-nets  of  the  kind 
stated,  especially  double  springs,  can  be  carried 
out  speedier  and  in  a  simpler  manner. 

According  to  invention  the  method  adapted  is 
that  the  spring  to  be  interwound  with  an  adja- 
cent spring  is  wound  up  a  mandrel  having  a 
smaller  diameter  than  the  mentioned  spring,  over 
which  the  adjacent  spring  in  its  untensioned  state 
is  placed. 

The  device  according  to  invention  for  carrying 
out  this  method  comprises  upwardly  and  down- 
wardly controlled  winding  mandrels  protruding 
through  a  cover  plate.  Their  upper  ends  having 
recesses  adapted  to  take  the  ends  of  the  springs. 

In  order  to  provide  the  springs  during  winding 
with  elongated  loops  extending  in  the  direction 
of  the  spring  said  recess  is  formed  on  the  one 
hand  by  a  bolt  arranged  at  the  rim  of  the  frontal 
face  of  the  mandrel,  and  on  the  other  hand  by 
an  oblique  jaw  likewise  arranged  on  the  rim  of 
said  frontal  face. 

The  unwound  piece  of  spring  wire  must  be  kept 
tensioned  during  the  winding  operation.  This  is 
effected  according  to  the  present  invention  with 
the  aid  of  stops  provided  laterally  in  front  of  the 
winding  mandrels  against  which  the  unwound 
piece  of  spring  wire  bears. 

In  order  to  render  possible  the  manufacture  of 
a  double  spring  there  are  according  to  this  in- 
vention two  winding  mandrels  provided  and  sit- 
uated remote  from  another  by  a  distance  corre- 
sponding to  the  diameter  of  a  finished  spring,  and 
in  front  of  said  mandrels  a  bending  device  is  pro- 
vided so  dimensioned  as  to  suffice  for  two  springs 
located  side  by  side  and  so  designed  as  to  be  able 
to  give  a  wire  piece  cut  from  a  roll  of  hair  pin 
bend  of  180°  in  its  center. 

This  bending  device  consists,  according  to  in- 
vention, of  a  disk  detachable  from  the  cover  plate 
and  having  a  diameter  corresponding  to  the  space 
between  the  winding  mandrels  and  having  upon 
its  axle  a  gripper  arm  to  take  hold  of  the  spring 
wire. 

In  order  to  prevent  the  stop  pertaining  to  the 
second  winding  mandrel  from  constituting  an 
obstacle  during  the  winding  procedure  it  is  de- 
signed, according  to  this  invention,  in  such  a 
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manner  that  it  can  recede  when  the  winding  proc- 
ess is  completed. 

When  manufacturing  a  single  spring  the  end 
thereof  must  be  provided  with  a  loop,  therefore, 
according  to  invention,  the  one  knife  jaw  of  the 
cutting  device  can  be  concentrically  moved  about 
the  forming  bolt  for  the  spring  loop,  thus  bend- 
ing of  the  loop  and  cutting-off  takes  place  simul- 
taneously. 

The  object  of  invention  is  shown  schematically 
in  the  drawings,  and  show  as  follows: 

Figs.  1-6  the  method  for  the  manufacture  of 
a  spring-net  consisting  of  double  springs. 

Figs.  7-14  the  method  for  the  manufacture  of 
single  springs, 

Fig.  15  is  a  plan  view  of  the  device, 

Fig.  16  a  side  view  of  Fig.  15, 

Fig.  17  a  diagrammatical  representation  of  the 
winding  procedure, 

Fig.  18  a  plan  view  of  the  parts  serving  to  bend 
the  loop  at  the  end  of  a  single  spring, 

Fig.  19  a  finished  double  spring, 

Fig.  20  a  finished  single  spring, 

In  Figs.  1-3  and  7-10  is  illustrated  the  manu- 
facture of  the  first  row  of  the  spring-net,  and 
Figs.  4-6  and  11-14  show  the  interwinding  of  the 
second  row  of  the  net  with  the  first  row. 

When  manufacturing  a  spring-net  of  double 
springs  two  mandrels  x  and  y  (Figs.  1-6)  are 
used,  and  when  making  a  spring-net  of  single 
springs  (Figs.  7-14)  only  one  mandrel  is  em- 
ployed. These  mandrels  revolve  about  their  lon- 
gitudinal axis  in  a  clockwise  and  in  an  anticlock- 
wise direction,  and  are  supported  in  a  machine 
frame  in  which  they  can  move  upward  and  down- 
wardly. 

In  the  following  the  method  of  manufacturing 
a  spring  net  according  to  Figs.  1-6  is  described. 
The  mandrels  x  and  y  are  firstly  in  their  lower- 
most position,  then  each  receives  one  end  of  the 
wire  which  has  been  bent  to  resemble  a  hair  pin 
and  finally  constitutes  the  double  spring  I  and  2. 
The  mandrels  then  grip  the  ends  and  revolve 
in  an  anticlockwise  direction,  moving  upwardly 
simultaneously.  Coinciding  with  the  mandrels 
gripping  the  wire  ends  the  loops  a  and  b  are  bent 
and  formed.  By  reason  of  the  rotation  and  up- 
ward motion  of  the  mandrels  the  wire  is  heli- 
cally wound  upon  them.  Thereafter  the  man- 
drels move  downwardly  and  the  loops  a  and  b 
become  disengaged  from  the  gripping  device 
whereby  the  springs  I  and  2  are  untensioned  so 
that  they  assume  relatively  to  the  mandrels  a 
and  b  the  position  of  springs  I  and  2  shown  in 
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Fig.  1.  That  is  encompassing  the  mandrels  in  an 
untensioned  state. 

Now  the  spring  2  is  laid  around  the  mandrel  x 
and  double  spring  3  and  4  is  wound  around  the 
mandrels  x  and  y  in  the  same  manner  as  de- 
scribed above.  Simultaneously  with  laying  the 
spring  2  over  mandrel  x  the  loops  a  and  b  can 
be  interhooked  with  one  another. 

The  spring  3  which  is  adjacent  to  spring  2  and 
is  to  be  interwound  with  it,  is  therefore  wound 
around  mandrel  x  over  which  the  adjacent  spring 

2  has  been  placed  in  an  untensioned  state,  where- 
by the  spring  3  is  compulsory  wound  into 
spring  2. 

Thereupon  the  spring  4  is  conveyed  onto  man- 
drel x  in  an  untensioned  state,  then  the  springs 

3  and  4  are  interhooked;  spring  5  is  then  wound 
around  mandrel  x  and  spring  6  is  wound  around 
mandrel  y,  whereby  springs  4  and  5  which  lie  ad- 
jacent to  one  another  are  compulsory  inter- 
wound. 

The  springs  3  and  5  have  of  course  the  same 
diameter  as  all  other  springs,  although  their 
diameter  as  shown  in  the  drawing  is  smaller,  but 
this  has  been  done  merely  for  the  purpose  of 
clearness.  This  applies  also  to  all  other  springs 
having  a  smaller  diameter  and  shown  located 
within  larger  springs. 

In  the  above  described  manner  it  is  rendered 
possible  to  produce  series  of  springs  of  any  de- 
sired length. 

In  order  to  connect  the  springs  of  the  second 
row  with  the  springs  of  the  first  row  the  opera- 
tion proceeds  as  follows: 

Firstly  the  springs  2  and  3  of  the  first  row  are 
placed  upon  the  mandrels  x  and  y  in  an  unten- 
sioned state,  whereafter  the  double  spring  9,  10 
is  wound  upon  said  mandrels  in  exactly  the  same 
manner  as  has  been  described  with  reference  to 
Fig.  1  whereby  the  springs  2  and  9,  or  3  and  10 
respectively,  will  be  interwound,  they  may  then 
be  drawn  apart,  compare  Fig.  5.  Now  spring  1 1 
must  be  interwound  with  spring  10,  as  well  as 
with  spring  4.  For  this  purpose  the  springs  4 
and  5  are  placed  upon  the  mandrels  x  and  y  in 
an  untensioned  state,  furthermore,  the  spring 
10  adjacent  to  spring  1 1  likewise  in  untensioned 
state  is  placed  upon  mandrel  x  in  that  this  spring 
is  drawn  over  in  the  direction  indicated  by  arrow 
z.  This  can  be  done  without  any  difficulty  since 
the  springs  concerned  can  be  easily  shifted  rela- 
tively to  one  another,  as  none  of  them  are  rigidly 
connected  with  any  adjacent  springs,  but  only 
interwound  with  same.  Now  the  springs  I 1  and 
12  are  wound  upon  the  mandrels  x  and  y  in 
exactly  the  same  manner  as  above  described,  so 
that  spring  1 1  is  wound  within  the  springs  4  and 
10  and  spring  12  is  wound  within  the  spring  5. 
When  the  springs  are  then  drawn  apart,  the 
spring  1 1  will  be  interwound  with  the  springs  I 0 
and  4  and  spring  5  with  the  spring  12. 

The  interwinding  of  springs  13  and  14  is  again 
effected  in  the  same  manner,  that  the  springs  6 
and  7  are  placed  upon  the  mandrels  x  and  y  in 
an  untensioned  state,  furthermore  by  drawing 
spring  12  over  onto  mandrel  x  in  the  direction 
indicated  by  the  arrow  z;  the  springs  13  and  14 
being  then  wound  around  the  mandrels  x  and  y. 
This  working  procedure  can  be  continued  in  the 
manner  stated  until  a  spring-net  of  the  desired 
length  and  width  has  been  manufactured.  The 
springs  projecting  at  the  rim,  as  for  instance  the 
springs  I  and  8  can  be  inserted  into  the  adjacent 
springs  in  order  to  reinforce  the  rim  springing, 
or  single  springs  are  wound  into  the  intermediate 


spaces  and  connected  with  the  adjacent  springs 
or  with  the  frame. 

The  manufacture  of  a  spring-net  of  single 
springs  is  effected  in  a  similar,  but  far  simpler 
5   manner,  compare  Figs.  7-14.    In  this  case  only 
one  mandrel  u  is  employed  which  however,  oper- 
ates in  exactly  the  same  manner,  as  for  example 
the  mandrel  x  in  Figs.  1-6.   Firstly  the  spring  I 
is  produced  with  the  aid  of  said  mandrel  u.  This 
10  spring  remains  on  the  mandrel  u  in  an  unten- 
sioned state,  and  into  it  is  wound  the  spring  2, 
whereby  spring  2  will  be  interwound  with  the 
spring  I .  Then  the  spring  2  is  placed  upon  man- 
drel u  and  spring  3  is  wound  around  this  mandrel 
15  which  is  then  interwound  with  spring  2.  The 
same  takes  place  with  a  spring  4  (see  Figs.  9  and 
10).   In  this  manner  it  is  rendered  possible  to 
produce  a  row  of  springs  having  any  desired 
lengths  and  interwound  with  each  other. 
20     In  order  to  render  it  possible  to  manufacture 
the  second  row  of  springs  the  operation  is  car- 
ried out  in  a  similar  manner  as  described  in  re- 
spect to  double  springs.    First  of  all  spring  i  is 
again  placed  onto  the  mandrel  u  'Fig.  11),  then 
25  spring  5  is  wound  around  mandrel  u,  that  is  to 
say,  into  spring  I ,  whereby  the  springs  I  and  S 
will  be  interwound.    <  Fig.  12.)    Now  the  spring  6 
must  be  interwound  with  spring  2,  as  well  as  with 
spring  5.   For  this  purpose,  not  only  spring  2  is 
30  placed  onto  mandrel  u,  but  also  the  spring  5  is 
drawn  over  this  mandrel  in  the  direction  indi- 
cated by  arrow  z.    Then  this  spring  is  wound 
upon  mandrel  u.  and  in  this  manner  spring  6  is 
interwound  with  the  springs  5  and  2  <Fig.  13). 
35  The  working  is  proceeded  with  in  the  same  man- 
ner in  order  to  complete  the  second  row  of  the 
spring  net.  The  spring  7  is  wound  upon  mandrel 
u,  upon  which  the  springs  3  and  6  have  been 
previously  placed,  this  latter  spring  having  been 
40  drawn  over  in  the  direction  indicated  by  arrow  z. 
When  spring  7  is  untensioned  it  is  interwound 
with  the  springs  6  and  3  (Fig.  14).    The  pro- 
cedure is  continued  in  the  same  manner  in  that 
spring  8  is  now  wound  upon  mandrel  u.  which 
45  has  previously  had  spring  4  and  spring  7  placed 
upon  it  in  an  untensioned  state. 

Interconnecting  of  the  loops  a  and  b.  Figs.  1-6, 
can  be  effected  at  any  desired  point  of  time.  In 
Figs.  1-3  it  is  effected  immediately  after  the 
50  spring  concerned  has  been  withdrawn  from  the 
mandrel;  in  Figs.  4-6  it  is  effected  in  a  similar 
manner  but  one  process  section  later,  viz.  after 
the  springs  of  the  second  row  have  likewise  been 
withdrawn  from  the  mandrel. 
0J  The  device  for  manufacturing  the  spring-net 
is  constructed  as  follows: 

Covering  plate  2  is  provided  with  appropriate 
apertures  through  which  the  mandrels  x  and  y 
pass.  A  section  of  each  mandrel  is  designed  as 
t0  pinion  24  which  engages  with  a  toothed  segment 
25  driven  by  means  of  connecting-rod  28  and 
crank  27  from  shaft  28.  The  ends  29  of  the 
winding  mandrels  x  and  y  are  designed  as  worms 
30  in  which  a  guide  pin  3 1  engages  and  upon 
°  which  the  mandrels  are  given  an  upward  and 
downward  motion. 

On  the  frontal  face  32  of  the  winding  mandrels 
a  bolt  pin  33  and  an  oblique  jaw  34  are  fitted 
-0  which  grip  the  end  of  the  spring.  The  bolt  33. 
as  well  as  said  jaw  34  are  situated  immediately 
at  the  rim  of  frontal  face  32.  In  front  of  man- 
drels x  and  y  and  on  the  covering  plate  21  two 
stops  35  and  36  are  fitted  for  the  wire  piece  that 
75  has  not  yet  been  wound.  Whilst  stop  35  is  moT- 
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able  in  the  direction  indicated  by  arrow  37  the 
stop  36  is  rigidly  fitted  to  this  plate. 

On  the  cover  plate  21  and  in  front  of  the 
mandrels  x  and  v  a  bending  device  is  arranged 
consisting  of  a  disk  33  which  with  its  axle  39  fit- 
ted in  support-bearing  40  carries  a  bridge-plate 
41.  The  diameter  of  disk  40  corresponds  to  the 
distance  between  winding  mandrels  x  and  y.  On 
axle  39  a  cog  wheel  42  is  also  fitted,  which  is 
driven  from  shaft  28  by  the  intermediary  seg- 
ment 43  and  with  the  aid  of  a  pair  of  levers  44. 
45  and  an  eccentric  46.  The  cog  wheel  42  is  rig- 
idly connected  with  a  lug  47  carrying  a  pin  48. 

The  disk  38  can  be  raised  from  cover  plate  2 1 
by  means  of  bolt  49,  in  that  an  arm  51  of  a 
double  armed  lever  51,  52  be  actuated  by  an 
eccentric  50  on  axle  28,  and  bears  against  the 
axle  49. 

The  manner  of  operation  of  this  device  is  as 
follows: 

Firstly  the  method  of  producing  a  double- 
spring  is  to  be  described.  The  wire  to  be  oper- 
ated is  drawn  from  a  roll  and  conveyed  forward 
by  means  of  rollers  53  and  54,  rotating  in  the  di- 
rection of  the  arrows  immediately  in  front  of 
winding  mandrel  y.  The  conveying  rollers  are 
driven  by  means  of  a  pawl  55,  actuated  from  the 
shaft  28  by  intermediary  levers  56,  57  and  crank 
58,  said  pawl  55  engaging  with  the  ratchet  teeth 
provided  on  the  circumference  of  wheel  60  lo- 
cated on  conveyer  axle  59. 

After  the  length  of  wire  requisite  for  manu- 
facture of  a  double  spring  has  been  fed  forward 
it  is  cut  off  between  a  rigid  knife  6  (  and  a  mov- 
able knife  62  actuated  by  lever  63  sliding  in  an 
eccentric  curve  64  after  said  piece  of  wire  has 
been  cut  off,  lug  47  is  moved  in  the  direction  in- 
dicated by  arrow  65  and  bolt  48  bends  the  wire 
66  round  the  disk  38  giving  it  a  hair  pin  bend. 
When  this  has  been  effected  the  bending  device 
is  lifted  off  from  the  cover-plate,  whereby  the 
bent  wire  can  be  pushed  between  the  mandrels  x 
and  y  by  means  of  the  eccentric  67  and  the  levers 
68  and  69. 

Now  both  winding  mandrels  commence  to  ro- 


tate in  the  direction  indicated  by  arrow  70, 
whereby  firstly  the  loops  7 1  are  formed  by  means 
of  bolts  33  and  jaws  34.  Hereby  mandrels  x  and 
y  remain  stationary  in  the  axial  position,  but 
5  with  continued  operation  the  mandrels  rise  up- 
wardly through  cover-plate  2  by  means  of  worm 
threads  30  so  that  the  wire  piece  is  taken  along 
and  winds  itself  tightly  around  the  mandrels  x 
and  y. 

10  The  loop  72  (Pig.  17)  not  yet  wound  in  the 
winding  process  becomes  continually  tighter  and 
is  held  tensioned  by  the  stops  35  and  36.  Short- 
ly before  completion  of  the  winding  operation 
the  bolt  35  recedes  so  that  the  wire  can  contract 

15  to  its  final  shape.  Due  to  succeeding  down- 
ward motion  of  the  winding  mandrels  x  and  y 
the  bolts  33  and  the  jaws  34  release  the  loops  71 
of  the  spring,  whereupon  this  automatically 
opens  and  to  form  the  finished  double  spring 

20  shown  in  Fig.  5. 

If  two  double  springs  are  to  be  interwound 
this  is  effected  by  means  of  the  device  according 
to  invention  very  simply  in  that,  prior  to  down- 
ward motion  of  the  mandrels  x  and  y,  viz.  when 

25  the  double  springs  still  tensioned  and  tightly 
wound  around  the  mandrels,  for  example  the 
part  72  of  the  double  spring  as  in  Fig.  19  is 
placed  over  the  winding  mandrel  x  or  over 
part  73  of  the  tensioned  spring  as  in  Fig.  17  re- 

30  spectively.    If  the  mandrels  x  and  y  are  now 
moved  downwardly,  the  parts  72  and  73  spring 
into  one  another  and  hang  together  with  their 
windings  after  being  drawn  apart. 
In  order  to  manufacture  a  single  spring  of  the 

35  kind  shown  in  Fig.  20  the  mandrel  x  is  disen- 
gaged, whereupon  the  rigid  knife  61  is  set  at  a 
distance  from  the  loop-winding  mandrel  75  as  is 
requisite  to  form  the  loop  74.  Then  a  driver  76, 
the  edge  77  of  which  is  designed  as  a  cutting 

40  knife  is  moved  in  the  direction  indicated  by  ar- 
row 78,  whereby  the  wire  end  is  cut  and  loop 
74  formed.  The  winding  and  inter-winding  is 
effected  in  the  same  manner  as  for  a  double 
spring. 

45  HUGO  BUTTNER. 
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This  invention  relates  to  a  method  of  forming 
fillers  for  seat  cushions,  upholstery,  mattresses, 
sofas  or  the  like,  in  which  rows  of  coiled  springs 
are  made  of  one  continuous  wire  and  the  single 
coils  are  arranged  in  parallel  position  with  re- 
spect to  each  other  by  bending  a  predetermined 
number  of  windings. 

More  particularly,  the  present  invention  relates 
to  a  process  for  producing  a  number  of  parallel 
and  juxtapositioned  rows  of  spirally  coiled  wind- 
ings corresponding  to  the  width  of  the  filler  to  be 
formed  arranged  in  parallel  position  by  bending 
a  long  wire  spiral  at  points  spaced  to  correspond 
to  the  desired  height  of  the  coiled  springs,  the 
long  spiral  being  bent  alternately  in  opposite  di- 
rections to  the  extent  of  180°  and  the  coils  being 
united  with  one  another  at  their  unconnected 
windings  by  means  of  suitable  clamping  or  con- 
necting means. 

In  this  respect,  it  is  advantageous  to  spacedly 
arrange  the  spirally  coiled  windings  used  for 
producing  the  rows  of  coiled  springs,  thus  facil- 
itating the  insertion  of  the  clamping  or  bending 
tool,  besides  forming  an  even  surface  for  the  seat 
cushion  or  other  devices. 

The  adjacent  or  juxtapositioned  rows  of  spiral 
coils  may  be  intertwined  with  their  respective 
windings  after  the  wire  winding  mandrel  is  re- 
moved and  prior  to  the  bending  operation.  On 
the  other  hand,  it  is  also  possible  to  connect  with 
one  another  the  rows  of  spiral  coils,  prior  to  the 
bending  thereof,  either  with  the  aid  of  coils  of 
relatively  smaller  diameter  or  with  clamp-like 
fastening  means. 

With  the  foregoing  and  other  objects  in  view, 
the  invention  consists  in  the  details  of  construc- 
tion, and  in  the  arrangement  and  combination 
of  parts  to  be  hereinafter  more  fully  set  forth  and 
claimed. 

In  describing  the  invention  in  detail,  reference 
will  be  had  to  the  accompanying  drawings  form- 
ing part  of  this  application,  wherein  like  charac- 
ters denote  corresponding  parts  in  the  several 
views,  and  in  which: 

Figure  1  illustrates  a  top  plan  view  of  the 
spring  filler; 

Figure  2  illustrates  a  side  elevation  thereof; 

Figure  3  illustrates  a  diagrammatic  view  of 
some  of  the  rows  of  coils  used  for  the  preparation 
of  the  filler; 

Figures  4  to  7  show  the  process  in  a  plurality 
of  steps  in,  plan  view  and  in  side  elevation  in 
which,  to  make  it  clear,  the  side  elevation  of  only 
one  row  of  coils  is  shown;  and 
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Figure  8  illustrates  a  spring  filler  shown  in 
the  form  of  an  automobile  seat  cushion. 

The  seat  cushion  set  forth  in  Fig.  1  comprises 
six  rows  of  coils  a,  b,  c,  d,  e,  f,  each  row  consist- 
ing of  a  continuous  wire,  the  single  springs  of  the 
seat  cushion  being  arranged  in  parallel  relation- 
ship by  bending  off  from  a  long  wire  spiral  a 
predetermined  number  of  springs  each  formed  of 
a  desired  number  of  spiral  windings,  the  bend- 
ing being  first  in  one  direction  and  then  in  the 
opposite  direction.  As  disclosed  in  Figures  1 
and  3,  the  rows  of  coiled  springs  have  their  ad- 
jacent windings  intertwined,  whereby,  as  clearly 
shown  in  Figures  1  and  3,  the  rows  of  springs 
are  formed  of  alternate  right  or  left  coils. 

The  spring  structure  illustrated  in  Figs.  1  and 
2  is  held  under  tension  in  known  manner,  by 
means  of  lateral  supporting  frames  i,  k. 

The  seat  cushion  may  be  prepared,  for  exam- 
ple, by  advancing  the  interconnected  rows  of 
coils  a,  b,  c,  d,  e,  f  far  forward  enough  to  permit 
simultaneous  grasping  of  the  coiled  wire  by 
means  of  suitable  bending  and  clamping  toois 
on  the  dash-and-dot  fine  x — x  shown  in  Fig.  3, 
whereupon  a  predetermined  number  of  windings 
is  bent  off  by  said  tools  from  the  original  rows  of 
coils  a,  b,  c,  d,  e,  f  and  brought  into  parallel  re- 
lationship. 

In  Figure  4,  for  example,  the  bending  and 
clamping  tools  are  applied  between  spiral  wind- 
ings 3  and  4.  Since  the  tools  are  capable,  as  il- 
lustrated in  Fig.  3,  of  simultaneously  grasping  all 
other  windings,  the  free  windings  I,  2,  3  of  all 
rows  of  coils  a,  b,  c,  d,  e,  f  are  simultaneously 
bent  off  at  the  bending  point  x'  and  brought  into 
parallel  relationship  with  respect  to  the  corre- 
sponding row  of  springs  (see  Fig.  5). 

In  Figs.  4  to  7,  to  make  it  more  clear,  there 
are  shown  only  single  rows  of  coils  a  having  at 
one  of  their  ends  the  required  number  of  bent  off 
windings.  It  is  clear,  however,  that  the  same  op- 
eration is  simultaneously  performed  with  all  other 
rows  b,  c,  d,  e,  f. 

As  shown  in  Fig.  5a,  the  rows  of  coils  a,  b,  c,  d, 
e,  f,  with  the  bent  off  windings  I,  2  are  all  pushed 
so  far  forward  as  to  permit  grasping  of  the 
coiled  wire  at  the  new  bending  point  x2.  In  Fig. 
5a  this  bending  point  lies  between  windings  6 
and  7.  At  this  point,  the  windings  4,  5  and  6  of 
all  rows  of  coils  a,  b,  c,  d,  e,  f  are  again  brought 
into  parallel  relationship  with  respect  to  the 
original  row.  In  this  instance,  however,  the 
bending  off  is  made  in  the  opposite  direction  to 
that  of  the  previous  bending.  Figure  6  illustrates 
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the  row  of  coils  a  after  two  bending  off  opera- 
tions. 

After  again  pushing  the  coils  under  the  bend- 
ing tools,  renewed  bending  is  carried  out  at  bend- 
ing point  x3  lying  between  windings  9  and  10. 
This  bending  is  made  in  the  same  direction  as  in 
the  first  operation  in  order  to  form  a  row  of 
coiled  springs  as  shown  in  Fig.  7.  This  row  of 
coils  is  then  again  bent  off  at  bending  point  x* 
lying  between  windings  1 2  and  1 3  in  the  opposite 
direction  to  that  of  the  previous  operation,  and 
so  forth,  until  finally  there  will  result  compact 
rows  of  coils  extending  over  the  entire  length 
of  the  seat  cushion,  as  illustrated  in  Figs.  1  and  2. 

Since  the  process  set  forth  in  Figs.  4  to  7  is 
carried  out  simultaneously  with  all  rows  of  coils, 
it  is  possible  to  produce  the  finished  spring  filler 
in  an  extremely  short  time.  The  springs  may  be 
attached  to  one  another  at  those  windings  that 
are  not  connected  to  adjacent  springs,  by  means 
of  clamps,  spiral  coils  or  the  like. 

The  new  process,  according  to  the  present  in- 
vention, enables  the  preparation  of  seat  cushions 


having  springs  of  any  suitable  height,  by  purely 
mechanical  means,  i.  e.  by  adjustment  of  the 
clamping  and  bending  tools  applied  to  the  coils 
a,  b,  c,  d,  e,  f. 

5  It  is  possible,  for  example,  to  prepare  the  auto- 
mobile seat  cushion  shown  in  Fig.  8,  by  properly 
adjusting  the  feed  of  the  row  of  coils  to  first 
bend  off  a  single  winding  simultaneously  from 
all  rows  of  coils  corresponding  to  the  width  of 
10  the  cushion,  whereupon  one  after  another,  two 
springs  with  two  windings,  four  springs  with 
four  windings,  and  finally,  two  springs  having 
each  five  windings  are  bent  off  in  opposite  di- 
rections by  means  of  bending  tools,  from  the  or- 
is iginal  rows  of  coils. 

Instead  of  pushing  or  feeding  single  rows  of 
coils  under  the  clamping  or  bending  tools,  it  is 
naturally  possible  to  have  these  coils  remain  sta- 
tionary and  have  the  adjustable  clamping  or 
20  bending  tools  move  to  grasp  the  portions  of 
coiled  wire  to  be  bent. 

HUGO  BUTTNER. 
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The  present  invention  is  a  division  of  my  co- 
pending application  Serial  No.  343,303  filed  on 
29th  June  1940. 

My  invention  relates  to  the  devices  used  for 
starting  internal  combustion  engines  for  air- 
crafts  and  the  like  and  more  particularly  to  elec- 
tric devices  for  producing  the  ignition  during 
starting,  and  has  for  its  objects  a  number  of 
improvements  in  this  type  of  devices. 

A  first  improvement  consists  in  a  switch  pro- 
vided with  two  contacts  which  are  connected 
to  the  frame  and  respectively  co-operate  with 
two  movable  contacts,  one  connected  to  one  of 
the  magnetos  of  the  engine  to  be  started  and 
the  other  to  the  second  magneto,  and  at  least  15 
a  third  fixed  contact  which  is  likewise  connected 
to  the  frame  and  co-operates  with  a  third  mov- 
able contact  connected  to  the  auxiliary  starting 
generator. 

In  the  case  in  which  said  generator  is  a  coil, 
the  switch  is  provided  with  a  fourth  fixed  con- 
tact which  is  identical  to  the  third  and  which 
co-operates  with  a  fourth  movable  contact,  these 
two  movable  contacts  being  adapted  to  occupy 
three  positions  and  to  contact  respectively  with 
two  other  fixed  contacts  connected  to  the  two 
poles  of  the  source  of  current. 

Other  objects  and  features  of  my  invention  will 
furthermore  become  apparent  from  the  ensuing 
description  of  an  exemplary  embodiment  of  an 
apparatus  for  the  ignition  during  starting  and 
be  more  fully  pointed  out  in  the  appended  claims. 

In  the  annexed  drawings: 

Fig.  1  shows  diagrammatically  an  apparatus 
for  the  ignition  during  starting  including  a  start- 
ing magneto. 

Figs.  2  and  3  show  the  controlling  switch  in 
two  other  operative  positions. 

Figs.  4,  5  and  6  are  respectively  similar  to 
Figs.  1,  2  and  3  in  the  case  of  apparatus  pro- 
vided with  a  starting  coil. 

In  Fig.  1,  which  shows  diagrammatically  the 
electric  apparatus  for  the  ignition  during  start- 
ing, 201  designates  the  magneto  for  normal  oper- 
ation and  202  the  starting  contact  with  which  45 
said  magneto  is  provided,  203  designates  one  of 
the  spark  plugs  and  204  the  metal  mass  of  the 
engine;  205  is  the  starting  magneto,  the  sec- 
ondary of  which  is  connected  by  a  wire  206  to 
the  starting  contact  202  of  the  normal  operation  50 
magneto  201,  whereas  its  primary  is  connected 
by  a  wire  207  to  a  movable  contact  208  of  a 
switch  209.  Said  contact  208  cooperates  with 
a  contact  210  and  the  switch  is  provided  with 
two  other  contacts  2 1 1  and  2 1 2  which  are  con-  55 
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nected  to  the  frame  204  and  co-operate  respec- 
tively with  movable  contacts  213  and  214  respec- 
tively connected  by  the  wires  2 1 5  and  2 1 6  to  the 
normal  operation  magnetos  of  the  engine. 
The  operation  of  this  apparatus  is  as  follows: 
In  the  inoperative  position  (Fig.  2),  the  three 
movable  contacts  208,  213  and  214  are  respec- 
tively connected  to  the  corresponding  contacts 
209,  211  and  212  and  the  respective  primaries 
of  the  three  magnetos  are  connected  to  the  frame. 
The  ignition  is  cut  off  and  there  is  absolute 
safety. 

In  order  to  start  the  engine  (Fig.  3),  the 
movable  contacts  208,  213  and  214  are  separated 
from  the  contacts  209,  211  and  212  and  the  pri- 
maries of  the  three  magnetos  are  insulated  from 
the  frame.  The  three  magnetos  can  therefore 
all  supply  current  at  once. 

In  normal  operation  (Fig.  1),  the  movable  con- 
tacts 213  and  214  are  separated  from  the  con- 
tacts 211  and  212  but  the  movable  contact  208 
is  on  the  contact  209.  The  normal  operation 
magnetos  therefore  continue  to  supply  current 
whereas  the  starting  magneto  205  no  longer  sup- 
plies current,  its  primary  being  connected  to  the 
frame  and  the  high  frequency  oscillations  being 
short-circuited  to  the  frame. 

The  apparatus  shown  in  Fig.  4  differs  from 
the  previous  one  by  the  fact  that  the  high  ten- 
sion starting  generator  is  formed  by  a  coil  205a. 
One  of  the  ends  of  the  primary  of  said  coil  is 
connected  to  the  movable  contact  208  as  was  the 
above  starting  magneto  205  but  the  switch  is 
provided  with  a  contact  218  which  co-operates 
with  said  movable  contact  208  and  which  is  con- 
nected by  a  conductor  219  to  one  of  the  poles 
of  a  source  of  current  220.  The  other  end  of 
said  primary  is  connected  to  a  shielded  switch 
221  which  is  itself  connected  to  a  movable  con- 
tact 208a  of  the  switch,  which  contact  is  similar 
to  the  contact  208,  and  which  co-operates  with 
two  contacts  210a  and  218  respectively  connected 
to  the  contact  212  and,  through  a  conductor  222, 
to  the  second  pole  of  said  source  of  current. 

The  operation  is  the  same  as  in  the  previous 
'case  and  it  is  obvious  (Fig.  4)  that,  in  normal 
operation,  the  coil  205a  is  completely  insulated 
from  the  source  of  current  220  while  the  normal 
operation  magnetos  are  connected  to  the  frame 
through  the  coil  205  owing  to  the  fact  that  the 
movable  contacts  208  and  208a  are  connected  to 
the  contacts  2 1 0  and  2 1  Oa. 

When  inoperative  (Fig.  5),  the  normal  oper- 
ation magnetos  are  directly  connected  to  the 
frame,  the  movable  contacts  213  and  214  being 


2 


450,937 


respectively  connected  to  the  contacts  2 1 1  and 
212  and  the  coil  is  again  completely  insulated 
from  the  source  of  current  220,  the  contacts  208 
and  208a  being  open. 

In  the  position  for  starting  ignition  (Fig.  5), 
the  contacts  108  and  108a  are  connected  to  the 
contacts  118  and  1 1 8a  and  the  coil  105a  is  thus 
connected  to  the  source  of  current  120,  whereas 
the  contacts  1 13  and  1 14  are  open  and  the  corre- 
sponding magnetos  are  insulated  from  the  frame. 

Whether  the  starting  high  tension  generator 
is  a  magneto  or  a  coil,  the  movable  contacts  of 


the  switch  are  preferably  conjugated  with  each 
other  in  such  a  manner  as  to  be  operable  by 
means  of  a  common  hand  or  foot  operated  mem- 
ber. 

5  While  I  have  illustrated  and  described  the  pre- 
ferred form  of  construction  for  carrying  my  in- 
vention into  effect,  this  is  capable  of  variation 
and  modification,  without  departing  from  the 
spirit  of  the  invention,  I  therefore  do  not  wish 

10  to  be  limited  to  the  precise  details  of  construc- 
tion set  forth. 

CHARLES  RAYMOND  WASEIGE. 
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